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>fr3*       (Numerical   list) 

VOL.  XV. 

GRAPHOPHONE  PATENTS. 

1,123,446      1,166,354. 

January  5th,  1915  -  December  38th,  1915. 

1,123,446, 
1,124,636, 
1,136,377 

1,136,382 

1,136,438 

1,126,703 
1,127,056 

1,127,320 
1,127,765 

1,137,873 
1,127,908 
1,128,021 

1,128,756 

1,129,790 
1,129,792 
1,130,099 
1,130,156 

1,130,173 
1,130,298 

1,130,837 
1,130,910 
1,131,001 

1,131,442 

1,131,454 
1,131,782 
1,132,093 

Jan.  5,  Welker, 
Jan.  12,  Miller, 
Jan.  26,  Brophy, 
Talking  Machines; 
Jan.  26,  Bryant, 

Reproducer; 
Jan.  26,  Edison, 

Apparatus ; 

Talking  Machine; 
Sound  Box; 
Record  Tablet  for 

Phonograph  Record 

Sound  Recording 

Feb. 
Feb. 

graph ; 
Feb. 
Feb. 

2,  Catucci,  Phonograph; 
2,  Madden,  Motor  Driven  Phono- 

2,  Tiffner,  Resonator; 
9,  Harrison  &  Hupfer,  Sound 

Reproducer; 
Feb.   9,  Dyer,  Phonograph  Reproducer; 
Feb.  9,  McCallie,  Audiometer; 
Feb.  9,  MclMally,  Attachment  for  Talk- 

ing Machines; 
Feb.  16,  Catucci,  Tablet  Support  for 

Talking  Machines; 
Feb.  23,  Clawson,  Graph ophone  Cabinet; 
Feb.  23,  Cole,  Phonograph; 
Mar.  2,  Miller,  Talking  Machine; 

Mar.   2,  Edi'soh,  Machine  for  Shaving 
Sound  Records  or  Blanks; 
Mar.   2,  Kellogg,  Phonograph; 
Mar.   2,  Kent  &  Lindholm,  Speaker  Con- 

nection for  Talking  Machines; 
Mar.   9,  Parnall,  Graphophone; 
Mar.  9,  Lamb,  Talking  Machine  Attachment ; 
Mar.   9,  Pearson,  Phonograph  Attachment 

for  Clocks; 
Mar.   9,  Travers,  Sound  Reproducer  and 

Recorder; 

Mar.   9,  Wolfe,  Sound  Reproducing  Machine; 
Mar.  16,  Holland,  Phonograph  Recorder; 
Mar.  16,  Hesselius,  Manually  Controlled 

Phonographic  Mechanism; 
1,132,287,  Mar.  16,  Sheble  &  Capps, 

Sound  Boxes : 

Mounting 
for 
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(Numerical  list) 

/  &*f 
1,133,497 
1,132,729 
1,133,685 
1,133,883 
1,134,603 

1,134,774 

1,134,775 

1,136,739 
1,137,001 
1,137,187 
1,137,484 

1,137,487 
1,137,497 

1,137,883 
1,137,911 
1,138,013 

1,138,354 

1,138,646 

1,138,755 
1,138,843 
1,139,224 
1,139,387 

1,139,947 
1,141,037 

1,141,232 

1,141,507 

1,141,672 

1,142,507 
1,142,670 
Design  No 

Design  No 

1,142,883 

Mar.  16,  Stevens,  Phonograph; 
Mar.  23,  Macomber,  Sound  Modifier; 
Mar.  30,  Weber,  Talking  Machine; 
Mar.  30,  Parker,  Sound  Box; 
Apr.   6,  Gabel,  Automatic  Talking 

Machine; 

Apr.   6,  Thomas,  Phonograph  Disk Record; 

Apr.   6,  Thomas,  Diaphragm  Setting  for 
Phonograph  Reproducers; 
Apr.  20,  Tiffany,  Phonograph; 

Catucci,  Talking  Machine; 
Comer,  Resonator; 
Hayes  &  Johnson,  Automatic  Lid 

Apr.  27, 
Apr.  27, 
Apr.  27, 

Support; 
Apr.  27, 
Apr.  27, 

Machines; 
May  4, 
May  4, 
May   4, 

Holland,  Phonograph  Keproducer; 
Latta,  Attachment  for  Shaving 

Metzeler,  Talking  Machine; 
Schmidt,  Sound  Box; 
Phinney,  Composite  Electric  Sig- 

naling System; 
May   4,  Catucci,  Stjrlus  for  Sound  Re- 

producing Machines; 
May  11,  Ebeling,  Stylus  Positioning  and 
Circuit  Controlling  Means  for  Sound  Re- 

producing Machines; 
May  11,  Hess,  Acoustic  Instrument; 

Camfield,  Talking  Machine; 
Pumphrey,  Talking  Machine; 
Waller,  Sound  Reproducing 

May  11, 
May  11, 
May  11, 

Machine; 
May  18, 
May  25, 

Zaiss,  Commercial  Talking  Machine; 
Busch,  Stop  for  Tone  Arms  of  Talk- 

ing Machines ; 
June  1,  Childer3,  Multiple  Record  Phono- 

graph ; 
June  1,  Walter,  Automatic  Stopping  Device 

for  Phonographs ; 
June  1,  Underhill,  Sound  Reproducing  or 

Recording  Machine; 
June  8,  Edison,  Sound  Recording  Apparatus; 
June  8,  Cameron,  Repeating  Graphophone; 

47.398,  June  1,  Johnson  ^^Kieffer,  Cabinet for  Talking  Machines; 
47.399,  Kieffer,  June  1,  Cabinet  for  Talk- 

ing Machines; 
June  15,  Jones,  Sound  Box  for  Talking  Ma- chines; 
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1,143,389, 

1,143,394 
1,143,784 
1,144,202 
1,144,219 
1,145,080 
1,145,146 
1,145,360 

1,145,499 

1,145,535 

1,146,260 

1,146,342 

1,146,384 

1,146,385 

1,146,386 

1,146,387 
1,146,388 

1,146,390 

1,146,413 

1,146,414 

1,146,418 
1,146,519 
1,146,744 

1,146,773 

1,147,143 

1,147,441 

1,148,619 
1,149,514 

1,149,804 

1,150,020 

Woods,  Sound  Box  for  Talking 

Johnson  &  Dennison,  Talking 

June  15,  Leisenring,  Repeating  Device 
for  Talking  Machines; 
June  15,  Hoffay,  Sound  Box; 
June  22,  Koop,  Phonograph; 
June  22,  Hoffay,  Sound  Box  or  the  Like; 
June  22,  Madden,  Repeating  Phonograph; 
July  6,  Eierman,  Sound  Reproducer; 
July  6,  Johnson,  Phonograph; 
July  6,  Emerson,  Sound  Record  and  the 
Production  Thereof; 
July  6,  Mobley,  Sound  Box  for  Talking 

Machines; 
July  6, 
Machines; 
July  13, 

Machine; 

July  13,  Miller,  Cabinet  Sound  Reproduc- 
ing Machine; 

July  13,  Aylsworth,  Method  of  Molding 
Duplicate  Sound  Records; 
July  13,  Aylsworth,  Method  of  Molding 

Sound  Records; 
Aylsworth,  Process  for  Making  Phonograph 

Records,  July  13; 
Aylsworth,  Disk  Sound  Record; 
July  13,  Aylsworth,  Process  for  Making 

Sound-hecords ; 
July  13,  Aylsworth,  Method  of  Molding 
Sound-Records  and  Other  Objects; 
July  13,  Edison,  Method  for  Producing 
Tablets  for  Sound  Records; 
July  13,  Edison,  Method  of  Making  Phono- 

graph Records ; 
July  13,  Fuller,  Phonograph; 
Repp ,  Ph  ono  graph ; 
July  13,  Tures,  Reproducing  Device  for 
Phonographs; 
July  13,  Aufiero,  Metallic  Acoustic 

uiaphragra  and  the  Manufacture  Thereof; 
July  30,  Catucci,  Universal  Tone  Arm  for 
Talking  Machines; 
July  30,  Roberts,  Machine  for  Shaving 

Graphophone  blanks ; 
Aug.  3,  Pierman,  Sound  Reproducer; 
Aug.  10,  Hiles,  Stylus  or  weedle  for 

Sound  Reproducing  Machines; 
Aug.  10,  Antisdale,  Attachment  for  Talk- 

ing Machines ; 
Aug.  17,  Ettlinger,  Record  Di3k; 

-3- 



- 
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1,150,215,  Aug.  17,  McArthur  &  Fletcher,  Horn 
for  Phonographs; 

1.150.346,  Aug.  17,  Dennison,  Sound  Reproducing Machine; 

1.150.347,  Aug.  17,  Dennison,  Talking  Machine; 
1,150,563,  Aug.  17,  Walker,  Sound  Reproducing 

Instrument; 
1,151,472,  Aug.  24,  Kaufman,  Sound  Box; 
1,151,642,  Aug.  31,  Woods,  Process  of  Pressing 

Sound  Records; 

1,151,849,  Aug.  31,  Aylsworth  &   Aiken,  Sound  Re- 
cord and  Other  Object; 

1,152,343,  Aug.  31,  Saunders,  Gramophone; 
1,152,401,  Sept.  7,  Dennison,  Talking  Machine; 
1,152,529,  Sept.  7,  Macdonald,  Ejector  or  Throw- 

off  for  Sound  Hecords; 
1,152,614,  Sept.  7,  Edison,  Phonographic  Record- 

ing Apparatus ; 
1,152,651,  Sept.  7,  Lyle,  Process  of  Pressing 

Sound-He cords ; 
1,153,665,  Sept.  14, Woods,  Correction  Device  for 

Talking  Machines; 
1,153,837,  Sept. 14,  Young,  Acoustic  Diaphragm; 
1,155,064,  Sept. 28,  Hoscke,  Tone  Arm  Connection 

for  Talking  Machines; 
1,155,572,  Oct.  5,  Holland,  Phonograph; 
1,155,945,  Oct.   5,  Miller,  Cushion  for  a  Sound Box; 

Design  wo.  47,910,  Oct.  5,  Duffy,  Talking  Machine Cabinet; 

Design  Wo.  47,911,  Oct.  5,  Duffy,  Talking  Machine Cabinet; 

Design  Wo.  47,913,  Oct.  5,  Duffy,  Talking  Machine Cabinet; 

Design  wo.  47,914,  Oct.  5,  Duffy,  Talking  Machine 
Cabinet; 

Design  No.  47,935,  Oct.  5,  Stirrup,  Casing  for 
Sound  Producing  Instruments; 

Design  No.  47,936,  Oct.  5,  Stirrup,  Casing  for 
Sound  Producing  Instrument; 

1,156,130,  Oct.  12,  Catucci,  Adapter  for  Talking 
Machines ; 

1,156,217,  Oct.  12,  Diehl,  Sound  Box; 
1,156,931,  Oct.  19,  Repp,  Phonograph; 
Design  No.  48,003,  Oct.  19,  Livengood  &  Baldwin, 

Talking  Machine  Cabinet; 
Design  Wo.  48,019,  act.  19,  Willson,  Talking  Ma- 

chine Cabinet; 
Design  wo.  48,020,  Oct.  19,  Willson,  Talking  Ma- 

chine Cabinet; 
Design  No.  48,021,  Oct.  19,  Willson,  Talking  Ma- 

chine Cabinet; 
1,157,958,  Oct.  26,  Pitcher,  Record  Cleaning  At- 

tachment for  Talking  Machines; 
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1,158,316,  Oct.  26,  Sheble,  Sound  Box  for  Talk- 
ing Machines; 

1,158,377,  Eynon,  Phonographic  Record,  Oct.  26; 
1,158,401,  Oct.  26,  Empson,  Talking  Machine; 
1.158.659,  Nov.  2,  Edison,  Phonograph -He cord; 
1.158.660,  Nov.   2,  Edison,  Phonograph -He cord; 
1.158.661,  Nov.   2,  Edison,  Phonograph; 
1,158,728,  Nov.  2,  Schmidt,  Sound  Reproducing 

Machine; 

1,158,750,  Nov.  2,  Underbill,  Phonograph; 
1,158,917,  Nov.   2,  Haines,  Machine  for  Recording 

and  Keproducing  Sound; 

1,158,964,  Nov.  2,  Beatty,  Graphophone-Record Blank ; 

1,159,023,  Nov.  2,  Heck,  Method  of  Comparing Sounds ; 

Design  no.  48,122,  Nov.  9,  Mover,  Talking  Machine uabinet; 

1,159,978,  Nov.  9,  Miller,  Cabinet  Sound  Repro- 
ducing Machine; 

1,160,146,  Nov.  16,  Dayan,  Attachment  for  Gramo- 
phones ; 

1,160,268,  Nov.  16,  De  La  Rue,  Gramophone; 
1,160,803,  Nov.  16,  White,  Reproducer  Support  for 

Graphophones ; 
1,160,998,  Nov.  16,  Isaac,  Talking  Machine; 
Design  No.  48,188,  Nov.  23,  Markels,  Phonograph  Box 

or  Cabinet; 

1.162.033,  Nov.  30,  Catucci,  Spring  Motor  for  Talk- 
ing Machines; 

1.182.034,  Nov.  30,  Catucci,  Mandrel  for  Talking 
Machines; 

1,162,202,  Nov.  30,  Agner,  Phonograph; 
1,162,256,  Nov.  30,  Rotter,  Apparatus  for  Making 

Phonograph  Records; 
1,162,285,  Nov.  30,  Eckhardt,  Coated  Phonograph 

Stylus  and  Other  Article; 
1,162,351,  Nov.  30,  Grupe,  Sound  Box; 
1,162,433,  Nov.  30,  Amet,  Combined  Phonographic  and 

Motion  Picture  Apparatus  for  Producing 
Indexed  Synchronous  Records; 

1,162,800,  Dec.   7,  wehr,  Phonographic  Molding  Ap- 
paratus ; 

1,163,120,  Dec.   7,  Woods,  Graphophone; 
1.163.566,  Dec.   7,  Scotfiled,  Support  for  Talking 

Machine  Records; 
1.163.567,  Dec.  7,  Scotford,  Needle  for  Talking 

Machines  and  Method  of  Making  the  Same; 
Design  No.  48,249,  Dec.   7,  Hunt,  Phonograph  Cas- 

ing; 

-5- 
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1,163,854,  Dec.  14,  Repp,  Sound  Box  for  Phono- 
graphs ; 

1,164,265,  Dec.  14,  Davis,  Combined  Piano  Player 
and  Phonograph; 

1,164,401,  Dec.  14,  Royster,  Method  of  and  Ap- 
paratus for  Synchronously  Making  Motion 

Pictures  and  Sound  Records; 
neissue  wo.  14,035,  Dec.  81,  Woods,  Talking  Machine; 
Design  No.  48,311,  Dec.  31,  Greene,  Cabinet  for  Phono- 

graphs ; 
Design  So.  48,312,  Dec.  21,  Greene,  Cabinet  for  Phono- 

graphs ; 
Design  wo.  48,313,  Dec.  21,  Greene,  Cabinet  for  Phono- 

graphs ; 
Design  No.  48,314,  Dec.  21,  Greene,  Cabinet  for  Phono- 

graphs ; 
Design  No.  48,315,  Dec.  21,  Greene,  Cabinet  for  Phono- 

graphs ; 
Design  No.  48,316,  Dec.  21,  Greene,  Cabinet  for  Phono- 

graphs ; 
Design  No.  48,317,  Dec.  21,  (ireene,  Cabinet  for  Phono- 

graphs ; 
Design  wo.  48,325,  Dec.  21 „  Menns,  Phonograph  Cabinet; 
Design  wo.  48,330,  Dec.  21,  Shale3,  Phonograph  Cabi- net; 

1.165.395,  Dec.  28,  Dennison,  Sound  Box; 
1.165.396,  Dec.  28,  Dennison,  Talking  Machine; 
1,165,414,  Dec.  28,  Johnson  &  English,  Talking  Machine; 
1,165,679,  Dec.  28,  Kirkman,  Stop  for  Talking-Machines; 
1,165,927,  Dec.  28,  Winans,  Talking  Machine  with  Re- 

peat Attachment; 
1,166,115,  Dec.  28,  Pezzer,  Indicating  Device  for 

Phonography  and  Its  Application;  and, 
1,166,254,  Dec.  28,  Possons,  Sound  Box  for  Talking 

Machines . 
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VOLUME  XV. 

GBAPHOPHONE  DESIGN  PATENTS .  ( 

January  5,  1915  -  December  28,  1915. 

Design  Ho. 47,398 ,  Johnson  &  Kieffer, June  1 

,  1915 
47,399, ,  Kieffer,  E.T., June  1 

,  1915 47,910 ,  Duffy,  P., Oct,  5 
,  1915 47,911, ,  Duffy,  P., Oct.  5 
,  1915 47,912 ,  Duffy,  P., Oct.  5 
,  1915 47,913 ,  Duffy,  P., Oct.  5. 

,  1915 47,914. ,   Duffy,  P., Oct.  5 

,  1915 47,935, ;  Stirrup,  S.H., Oct.  5, 

,  1915 47,936, ,  Stirrup,  S.H. , 
Oct.  5, 

,  1915 48,003 ,  Livengood  &  Bald? win, Oct. 19, 

,  1915 48,019, ,  Willson,  G.M. , 
Oct. 19, 

,  1915 48,020, Willson,  G.M. , Oct. 19, 

,  1915 48,021, ,  Willson,  G.M., Oct. 19, 

,    1915 48,122, ,  Moyer,  H.C., 
lov.  9, 

,  1915 48,188, ,  Markels ,  L. , 
Hov.23, 

,  1915 48,249, ,  Hunt,  P., 
Dec.  7, 

,  1915 48,311, ,  Greene,  H.B., Dec. 21, 
1915 

48,312, ,  Greene,  H.B., Dec. 21, 
,  1915 48,313, ,  Greene,  H.B., Dec. 21, 1915 

48,314, >  Greene,  E.B., 
Dec. 21, 

1915 
48,315, ,  Greene,  H.B., 

Dec. 21, 1915 
48,316, ,  Greene,  H.B., 

Deo. 21, 1915 
48,317, ,  Greene,  H.B., 

Dec. 21, 

,  1915 48,325, ,  Menns,  A.W. , 
Dec. 21, 1915 

48,330, Shales,  A., 
Dec. 21, 1915 

2  if* 

;£>' 
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VOLUME        XV. 

GRApHOPHONE     PATENTS. 

1,123,446      -      1,166,254. 

January   5,    1915     -     December   28,    1915, 

Agner,  C. ,  Jr. 
Aiken  &  Aylsworth, 
Amet,  E.H. 
Antisdale,  E.S. 
Aufiero,  E, 
Aylsworth,  J.W. 

n        tt  it 

it  it  (i 
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UNITED  STATES  PATENT  OFFICE. 
ALEXANDER  H.  WELKEE,,  OE  BERLIN,  ONTARIO,  CANADA. 

TALKING-MACHINE. 

1,123,446. Specification  of  Letters  Patent.  Patented  Jan.  5, 1915. 

Application  filed  May  5. 1911.     Serial  No.  625,143. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Alexander  H.  Wel- 

ker,  a  subject  of  the  King  of  Great  Britain, 
residing  at  Berlin,  in  the  county  of  Water- 

5  loo,  Province  of  Ontario,  Canada,  have  in- 
vented certain  new  and  useful  Improve- 

ments in  Talking-Machines,  of  which  the 
following  is  a  specification. 

This   invention     relates   to    talking   ma- 
10  chines  and  has  reference  particularly  to 

the  sound-reproducing  and  amplifying  de- 
vices employed  in  such  machines. 

The  object  of  the  invention  is  to  effect 
certain   improvements  in  the  construction 

15  of  talking  machines  w hereby  a  more  faith- 
ful reproduction  of  the  recorded  sounds  is 

obtained.  To  this  end  the  machine  is  so 
constructed  that  the  reproduced  sounds  are 
sweeter,  more  mellow  and  to  a  greater  extent 

20  free  from  foreign  sounds  than  is  the  case 
with  machines  of  the  constructions  hereto- 

fore commonly  employed. 
The  invention  involves  the  use  of  a  plu- 

rality of  pipes  or  resonance  chambers  ar- 
25  ranged  in  cooperation  with  the  sound-con- 

veying and  amplifying  passage  of  the  ma- 
chine so  that  the  sound-waves  pass  over  or 

into  the  open  ends  of  these  pipes.  The 
pipes  or  resonance-tubes  vary  in  construc- 

30  tion  as  to  their  cross-sectional  dimensions 
and  as  to  their  length:  also,  some  of  the 
pipes  preferably  have  their  ends  distant 
from  the  sound  -  conveying  passage  closed 
while  others  have  their  distant  ends  open. 

35  Preferably,  the  resonance  tubes  are  so  ar- 
ranged that  the}7  increase  in  cross-section 

to->\  ard  the  exit  end  of  the  sound- conveying 
passage.  With  resonance  tubes  so  arranged, 
I  have,  found  in  practice  that  results  are 

40  obtained  which  are  far  superior  to  those 
commonly  obtained  heretofore,  the  superior- 

ity being  in  the  sweetness  and  purity  of 
the  reproduced  sounds  and  also  in  their 
increased  volume. 

45  The  invention  is  preferably  employed  in 
a  talking  machine  of  the  type  now  com- 

monly known  as  a  "hornless"  machine,  in 
which  the  sound-conveying  passage  is 
formed  within  the  cabinet  of  the  machine. 

50  In  machines  of  this  t.ype,  it  has  been  com- 
mon heretofore  to  make  the  turns  in  the 

sound-conveying  passage  curved  so  that  the 
sound  waves  will  pass  the  more  readily 
therethrough.     In   my   improved   machine, 

instead  of  providing  such  curves  throughout  55 
the  sound-conveying  passage,  I  employ  at 
one  of  the  turns  in  the  passage  a  reflector 
for  sound-waves  upon  which  those  waves 
impinge  and  by  which  they  are  deflected 
in  the  desired  direction.  With  such  a  re-  60 
Sector  the  sound-waves  may  be  readily  di- 

rected in  such  manner  that  they  will  enter 
the  open  ends  of  the  resonance  tubes  at  the 
desired  angle. 

I  have  iLlustrated  the  preferred  embodi-  65 
ment  of  my  invention  in  the  accompanying 

drawings  in  which — 
Figure  1  is  a  central  section  of  a  machine 

embodying  my  invention,  Fig.  2  is  a  hori- 
zontal section  through  the  sound-convey-  70 

ing  passage  above  the  ends  of  the  resonance 
tubes  and  Fig.  3  is  a  front  view  of  the 
upper  portion  of  the  machine. 

Referring  to  these  drawings,  1  is  the 
casing  of  the  machine,  preferably  of  rectan-  75 
gular  form  and  having  at  the  top  thereof  a 
hinged  cover  2.  Below  this  cover  is  a  hori- 

zontal partition  3  to  the  under  side  of  which 
is  secured  the  motor  4  adapted  to  drive  the 
vertical  shaft  upon  which  the  turn-table  5  80 
of  the  machine  is  mounted.  This  turn- 

table sustains  and  rotates  a  sound-record  6 
of  disk  form  with  which  coacts  the  stylus 
of  the  sound-reproducer  7.  This  reproducer 
is  mounted  upon  the  end  of  a  tapering  tone-  85 
arm  8  whose  opposite  end  is  deflected  down- 

wardly and  is  pivotally  mounted  upon  a 
suitable  bearing  9  secured  upon  the  parti- 

tion 3. 
Within  the  casing  1  is  a  passageway  10  90 

communicating  with  the  pivoted  end  of  the 
tone-arm     8     and    extending    downwardly 
therefrom.     At  the  lower  end  of  this  pas- 

sage 10  is  a  sound-reflector  11  preferably 
made  of  glass,  though  it  ma}'  also  be  made  95 
of  wood  or  any  other  suitable  material.  This 
reflector   is   preferably   positioned    against 
the  rear  wall  of  the  casing  1  and  disposed 
horizontally  therein.     The  passage   10  for 
the  sound-waves  is  extended  by  a  passage  13  loo 
disposed  horizontally  and  leading  from  the 
reflector  11  at  the  rear  of  casing  1  through 
the  casing  to  the  front  wall  thereof.     This 
passageway  13  is  enlarged  both  vertically 
and  horizontally  toward  the  front  of  the  105 
machine  as  shown. 

A  plurality  of  pipes  or  resonance  tubes 
are    combined   with    the   parts    above    de- 
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scribed,  these  being  so  disposed  that  their 
ends  project  into  the  passageway  for  the 
sound-waves.  Preferably  the  tubes  are  so 
arranged  that  the  sound-waves  are  deflected 

5  upon  the  ends  of  the  tubes  so  that  more  or 
less  of  the  sound-waves  will  enter  the  tubes. 
In  the  drawings  a  plurality  of  resonance 
tubes  14  are  shown  each  having  one  end  ex- 

tending through  an  opening  in  the  partition 
10  12,  these  ends  of  the  tubes  being  open.  The 

opposite  ends  of  the  tubes  14  are  closed  and 
these  ends  may  be  turned  at  a  right- angle 
one  or  more  times  so  that  the  tubes  will  be 

disposed  more  compactly.    The  tubes  14  are 
15  preferably  of  varying  cross-sectional  areas, 

those  adjacent  to  the  outer  end  of  the  sound- 
conveying  passage  13  being  preferably  the 
largest.  Near  the  inner  end  of  the  passage 
13,    the    resonance    tubes    preferably    have 

20  their  lower  ends  open  as  shown  at  15  in 
Fig.  1. 
The  surface  of  the  reflector  11  is  accu- 

rately formed  with  respect  to  the  relative 
positions  of  the  reflector  and  the  open  ends 

25  of  the  resonance  tubes  14  and  15.  The 
formation  in  this  respect  is  such  that  the 
sound-waves  passing  through  passage  10 
will  be  reflected  by  the  reflector  11  through 
the  passage  13  downwardly  slightly  upon  the 

30  ends  of  the  resonance  tubes  14  and  15  so  that 

more  or  less  of  the  sound-waves  pass  into 
the  sound-tubes  and  cause  sympathetic  vi- 

bration thereof. 

The  sound-waves  pass  out  from  the  cas- 
35  ing  1  through  double  doors  16  hinged  to  the 

side  walls  of  an  opening  provided  in  the 
front  wall  of  casing  1.  An  auxiliary  door 
17  may  be  provided  if  desired  turning  on 
a    horizontal    axis    and    being   within   the 

40  doors  16  when  the  parts  are  in  the  closed 

positions.  The  front  wall  of  the  casing  be- 
low the  doors  16  may  be  provided  with 

doors,  as  shown  at  18,  so  that  the  space 
about  the  tubes  14  and  15  may  be  thrown 

45  into  communication  with  the  exterior  of  the 
casing  1. 

The  operation  of  the  mechanism  con- 
structed as  above  described  will  be  readily 

understood.    In  practice  I  have  found  that 
50  with  this  construction  results  are  obtained 

which  are  superior  in  the  purity  and  volume 
of  the  reproduced  sounds  to  those  obtained 
with  machines  of  this  type  as  now  com- 

monly constructed. 
55       Having  described  my  invention,  what  I 

claim  as  new  therein  and  desire  to  secure 
by  Letters  Patent  of  the  United  States  is : 

1.  A  talking  machine  comprising  a  cas- 
ing,   a    sound   reproducer   therein,    a    for- 

wardly-directed  sound-amplifying  passage-  60 
way  extending  through  said  casing  and  con- 

nected to  said  reproducer,  and  a  plurality  of 
resonance  tubes  located  within  the  casing 
and    opening   into    said    passageway,    said 
tubes  being  of  different  cross-sectional  area  6J> 
and  arranged  so  that  the  cross-sectional  area 
and  length  of  the  tubes  increase  from  the 
rear  of  the  casing  toward  the  exit  end  of 

said  passageway,  the  cross-sectional  area  of 
said  passageway  also  increasing  from  the  70 
refer  toward  the  exit  end  thereof,  substan- 

tially as  set  forth. 
2.  A  talking  machine  comprising  a  cas- 

ing, a  sound  reproducer  therein,  a  for- 
wardly  -  directed  horizontally  disposed  75 
sound-amplifying  passageway  extending 
through  said  casing  and  connected  to  said 

reproducer,  and  a  plurality  of  vertical  reso- 
nance tubes  located  within  the  casing  below 

said  passageway  with  their  upper  ends  80 

opening  into  the  same,  said  passageway  be- 
ing provided  with  means  for  directing 

sound  waves  downwardly  toward  the  upper 
ends  of  said  tubes,  and  said  tubes  being  of 
different  lengths  and  cross-sectional  areas  85 
and  nested  together  with  the  lower  ends  of 
the  longer  tubes  bent  angularly  about  the 
lower  ends  of  the  shorter  tubes,  substantially 
as  set  forth. 

3.  A  talking  machine  comprising  a  cas-  90 
ing,    a    sound    reproducer    therein,    a    for- 
wardly  -  directed     horizontally      disposed 
sound- amplifying    passageway    extending 
through  said  casing  and  connected  to  said 

reproducer,  and  a  plurality  of  vertical  reso-  95 
nance  tubes  located  within  the  casing  below 
said    passageway    with    their    upper    ends 
opening  into  the  same,  said  tubes  being  of 
various   lengths   and   cross-sectional   areas, 
with  the  smaller  tubes  to  the  rear,  and  said  100 

tubes  being  nested  together  with  the  lower 
ends  of  the  longer  tubes  bent  angularly  to 
the  rear,  substantially  as  set  forth. 

This  specification  signed   and  witnessed 
this  24th  day  of  April,  1911. 

ALEXANDER  H.  WELKEE. 

Witnesses : 
Arthur  B.  Pollock, 
J.  A.  Sellen. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
HENRY  C.  MILLER,  OE  WATEREORD,  NEW  YORK. 

SOUND-BOX. 

1,124,636. Specification  of  Letters  Patent.  Patented  Jan.  12,  1915. 

Application  filed  May  1, 1906.     Serial  No.  314,654. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Henry  C.  Miller, 

a  citizen  of  the  United  States,  residing  at 
Waterford,  in  the  county  of  Saratoga  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Boxes,  of  which  the  following  is  a  specifi- 
cation. 

This  invention  relates  to   improvements 
10  in  sound  boxes  for  talking  machines,  of  the 

type  shown  in  my  Patent  No.  793,012,  dated 
June  20, 1905. 

Those  familiar  with  this  art  and  with 

present  talking  machines    find    the    sound 
15  produced  is  deficient  in  quality,  in  that  it 

is  harsh  and  unnatural.  These  differences 

exist  particularly  with  musical  selections. 
I  attribute  these  difficulties  to  the  imperfect 
construction,  and  the  imperfections  in  ma- 

20  terial,  principally  of  the  parts  constituting 
the  sound  box.  The  defects  are  further- 

more present  because  of  the  necessity  of 
limiting  the  diameter  of  the  diaphragms, 
on   account   of  the  inherent  difficulties  in 

25  securing  suitable  material  of  absolutely 
homogeneous  character. 

It  is  my  purpose  to  improve  the  sound 
box  by  using  a  wooden  diaphragm,  apply- 

ing a  tuning  or  modifying  element,  employ- 
30  ing  a  stylus  lever  and  bar  of  hard  rubber 

or  like  non-conducting  material,  and  means 
for  adjusting  and  regulating  the  diaphragm. 
By  these  various  details  of  construction  a 
diaphragm  of  larger  area  than  commonly 

35  used  may  be  employed;  the  desired  pitch 
may  be  obtained;  range  of  power  and  com- 

pass increased  and  the  quality  of  sound 
improved,  so  that  the  several  musical  in- 

struments and  voices  recorded  on  a  record 
40  can  be  distinguished. 

I  also  find  that  a  sound  box  of  the  gen- 
eral structure  indicated,  prevents  interfer- 
ence of  sound,  and  in  a  large  measure  harsh 

sounds  are  obviated. 
4  5  The  diaphragm  adjustment  also  permits 

an  operator  to  regulate  the  diaphragm  to 
suit  individual  taste,  according  to  the  spe- 

cial characteristics  of  a  selected  piece  being 
reproduced. 

50       Other  objects  and  advantages  will  be  here- 

inafter referred  to  and  particularly  pointed 
out  in  the  claims. 

In  the  drawings — Figure  1  is  a  side  ele- 
vation of  my  improved  sound  box,  parts 

being  shown  in  section.  Fig.  2  is  an  en-  55 
larged  vertical  transverse  section  on  the 
line  x — x  of  Fig.  1.  Fig.  3  is  an  enlarged 
detail  vertical  transverse  section  of  the 
sound  box.  Fig.  4  is  a  detail  view  of  a 
spider.  Fig.  5  is  a  view  similar  to  Fig.  3  go 
but  showing  the  washers  compressed.  Fig. 
6  is  a  detail  view  of  a  slight  modification. 
Figs.  7  and  8  are  detail  views  of  means  for 
securing  the  stylus  lever  to  the  diaphragm. 
Fig.  9  is  a  face  view  of  the  sound  box  show-  cs 
ing  a  different  arrangement  of  attaching 
the  modifying  elements  thereto.  Fig.  10 
is  a  face  view  of  the  diaphragm  showing 
modifying  elements  of  different  formation. 
Figs.  11  and  12  are  detail  views  of  a  spe-  70 
cial  form  of  modifying  element.  Fig.  13 
is  a  view  showing  the  invention  in  connec- 

tion with  a  horn.  Fig.  11  is  a  detail  sec- 
tional view  of  the  means  employed  for  al- 
tering the  pitch  of  the  diaphragm.     Fig.  7  5 

15  is  a  detail  elevation  of  the  same.     Fig. 
16  is  a  detail  view  of  a  slight  modification. 

The   numeral   1,   indicates   a  sound   box 
formed  in  its  periphery  with  an  opening 
2 ;  interior  flange  3 ;  bearings  4,  and  5 ;  and  S  o 
internal  threads  6. 

Bearing  against  one  face  of  the  flange 
3,  is  the  flat  surface  of  a  preferably  rub- 

ber washer  7,  beveled  on  its  opposite  face 
at  8,  to  bear  on  the  outer  face  of  a  wooden  So 
diaphragm  9. 
A  washer  10,  similar  to  washer  7,  bears 

on  the  opposite  side  of  the  diaphragm  9, 
and  holds  the  same  relative  position  to  the 
diaphragm  as  washer  7.  That  is,  its  bev-  90 
eled  surface  11,  bears  on  the  diaphragm, 
while  its  flat  face  12,  co-acts  with  a  spider 
13.  On  the  other  side  of  spider  13,  is  a 
rubber  washer  14,  and  bearing  directly  on 
said  latter  washer  is  the  flange  of  a  cover  95 
plate  15,  threaded  to  engage  the  threads  6, 
of  the  sound  box.  The  cover  plate  is  formed 
with  a  flanged  opening  16,  and  communicat- 

ing therewith  is  the  end  of  a  sound  tube  17. 
The  grain  18,  of  the  wood  of  the  dia-  100 
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phragm  is  as  near  straight  as  can  be  se- 
cured, and  preferably  runs  in  line  with  the 

stylus  lever,  and  is  suitably  coated  to  pro- 
tect it  from  atmospheric  changes.  On  one 

5  or  both  faces  of  the  diaphragm  I  place  a 
modifying  element  or  elements  20,  the  sur- 

rounding edges  and  the  outer  face  of  each 
element  being  entirely  free,  and  each  ele- 

ment is  wholly  disconnected  from  the  other, 
10  except  through  the  diaphragm. 

The  stylus  bar  21,  and  lever  22,  are 
preferably  formed  of  hard  rubber  or  similar 
composition,  and  in  one  piece.  The  in- 

ternal   sound    non-conductive    qualities    of 
15  this  material  are  well  known,  and  it  is  my 

purpose  in  using  it  to  suppress  those  sound 
vibrations  which  tend  to  cause  buzzing  or 
like  unnatural  conditions  when  reproduc- 

ing a  voice  or  a  piece  of  music.     While  it 
20  is  true  this  material  is  effective  in  suppress- 

ing the  unnatural  vibrations,  it  is  also  true 
that  the  more  natural  and  essential  vibra- 

tions of  the  selection  being  reproduced,  are, 
accurately  and  minutely  produced,  result- 

25  ing  in  what  may  be  termed  the  highest 
quality  of  sound. 

The  stylus  bar  21,  is  formed  at  its  ends 
with  two  conical  depressions  24 — 24,  into 
which  fit  the  ends  of  conical  journals  25 

30  and  26.  The  journal  25,  is  in  the  form  of 
a  screw  seated  in  a  threaded  opening  in 
the  bearing  5,  while  the  journal  26,  is  cup 
shaped  to  receive  a  spring  27,  bearing  at 
its  opposite  end  in  a  seat  in  an  adjusting 

35  screw  28,  working  in  the  threaded  end  of 
an  opening  in  the  bearing  4.  Bearing  4, 
is  split  at  its  free  end  for  the  free  passage 
of  the  journal  26,  and  a  screw  30,  in  the 
ends  of  said  bearing,  serves  to  fix  the  stylus 

40  bar  in  position  after  it  has  been  adjusted. 
The  stylus  lever  22,  is  in  line  with  the 
stylus  32,  and  passes  through  opening  2, 
and  as  before  stated  is  preferably  of  hard 
rubber  and  formed  with  the  stylus  bar. 

45  I  have  found  it  to  be  quite  essential  to 
provide  a  single  adjusting  means  exterior 
of  the  sound  box  to  alter  the  pitch  of  the 

diaphragm,  that  each  record  may  be  repro- 
duced, in  accord  with  the  original.     This 

50  means  consists  preferably  of  a  rod  31, 
swiveled  in  the  center  of  the  spider  13,  and 
having  at  its  outer  end  threads  34,  engaging 
a  threaded  opening  35,  in  the  sound  tube  17. 
The  outer  end  of  the  rod  is  formed  with  a 

55  head  piece  36,  and  provided  with  a  dial 

plate  36a.  The  dial  plate  36a,  is  fastened  to 
the  head  piece  36,  by  a  screw  36b,  passing 
into  a  threaded  opening  in  the  rod  31.  On 
the  face  of  the  dial  plate  are  arbitrary  in- 

60  dicating  marks,  each  mark  representing  a 
determined  pitch,  and  opposite  the  marks 
are  indications  36c,  with  which  a  spring 
pressed  locking  device  36a  cooperates  to  hold 
the  parts  in  set  position  after  they  have  been 

adjusted,  a  stop  36%  limiting  the  movement  65 
of  the  dial  plate. 
When  positioning  the  dial  plate,  the 

diaphragm  is  first  set  to  zero,  and  the  plate 
is  placed  against  head  36,  with  the  stop  36% 
against  the  locking  device,  and  then  the  70 
screw  36b,  is  screwed  into  place  to  bind  the 
dial  plate  to  the  head  piece  36.  The  stop 
will  limit  the  movement  of  the  rod  and  pre- 

vent the  diaphragm  being  clamped  too  tight. 
50  indicates  a  hinge  connection  between  75 

the  stylus  lever  and  the  diaphragm  which 
permits  vibration  of  the  parts  without  bind- 

ing. This  connection  consists  of  a  headed 
screw  51,  passed  through  an  opening  in  the 
diaphragm  and  provided  on  its  inner  end  80 
with  a  nut  52,  and  a  link  53,  engaging  an 
opening  in  the  head  of  the  screw,  and  a  slot 
54,  in  the  end  of  the  stylus  lever. 

In  Fig.  6,  56,  indicates  sectional  rubber 
tubing  in  place  of  beveled  washers  shown  in  85 
Figs.  3  and  4. 
The  modifying  element  may  be  made  in 

various  ways,  and  is  of  such  material  as  will 
permit  of  its  being  shaved  down,  or  peeled  to 
reduce  its  dimensions.    As  shown  in  the  pre-  90 
ferred  embodiment  of  the  invention  a  single 
piece,  preferably  wood,  is  employed,  but  this 
may  not  be  of  sufficient  area  to  meet  the  re- 

quirements with  a  diaphragm  having  a  low 
pitch.     I,  therefore  may  use  a  tuning  ele-  95 
ment  as  shown  in  Figs.  11  and  12,  which 
consists  of  an  elongated  piece  of  material, 
provided  with  one  or  more  grooves  or  weak 
points  45 — 45,  so  that  if  it  is  found  a  large 
area  is  necessary  little  trimming  will  be  re-  100 
quired,  but  if  the  larger  area  is  not  wanted 
such  trimming  will  be  effected  by  breaking 
the  element  at  the  grooves,  and  then  trim- 

ming it  down  to  obtain  sufficient  elasticity  of 
the  diaphragm  to  produce  the  desired  re-  105 
suits. 

By  placing  a  strip  of  wood  on  a  thin 
wooden  diaphragm,  which  has  been  previ- 

ously treated  to  resist  atmospheric  changes, 
several  important  results  are  accomplished.  110 
Each  diaphragm  is  different  from  the  other, 
and  the  peculiarities  are  determined  in  each 
instance  by  testing,  and  to  make  each 

diaphragh  produce  and  transmit  sound  vi- 
brations naturally  in  tune  and  in  unison  115 

with  a  standard,  it  is  quite  essential  that  the 
grain,  and  the  requisite  thickness  of  wood 
be  carefully  considered.  I  find  that  a  thick- 

ness of  approximately  one  two  hundredth's of  an  inch  will  produce  a  diaphragm  having  120 
a  pitch  below  the  original  sound,  and  then 
by  placing  upon  the  surface  thereof  one  or 
more  pieces  or  strips  of  wood  of  dimensions 
in  excess  of  requirements,  and  gradually  re- 

move fractional  portions  thereof,  guided  of  125 
course  by  sound  tests,  until  the  reproduced 
sound  is  in  accord  with  the  original.  This 
construction  will  permit  of  the  diaphragm 
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being  made  larger  than  is  now  the  custom, 
because  the  tuning  element  may  be  so  regu- 

lated as  to  make  the  result  affective  in  pro- 
portion to  its  size. 

5  The  regulation  of  the  active  diameter  of 
the  diaphragm  is  quite  essential  to  alter  its 
pitch  which  contributes  to  produce  the  re- 

sult obtained  with  my  invention.  Therefore, 
I  utilize  the  beveled  washers  and  the  ad- 

10  justing  means  to  uniformly,  and  by  one  op- 
eration increase  or  decrease  the  dimensions 

of  the  active  surface  of  the  diaphragms, 
which  of  course,  alters  the  properties  of  the 
sound  emitted.    This  feature  is  of  the  utmost 

15  importance  because  of  the  fact  that  a  partic- 
ular record  may  require  a  greater  or  less 

active  diaphragm  surface  to  produce  the 
quality  of  sound,  and  must  be  arranged  to  be 
regulated  in  a  convenient  and  quick  manner. 

20  While  I  have  described  specifically  the 
special  parts  which  contribute  to  make  up  a 
sound  box  for  the  production  of,  and  pre- 

serving the  essential  quality  of  sound,  never- 
theless, the  combined  action  of  these  struc- 

25  tural  details  cooperate  to  bring  about  the 
desired  result. 

So  far  as  I  am  aware,  I  am  the  pioneer  in 
the  art,  using  a  wooden  diaphragm  and  per- 

manently modifying  it  to  get  the  best  re- 
30  suits,  and  yet  providing  means  for  regulat- 

ing the  pitch  and  harmony  of  sound  pro- 
duced. By  tests  and  actual  practice,  I  have 

found  it  absolutely  necessary  to  obtain  the 
best  quality  of  sound,  to  modify  the  dia- 

35  phragm  to  be  in  accord  with  the  horn. 
In  Fig.  16,  a  stylus  lever  is  shown,  com- 

posed of  metal  and  rubber  or  like  material. 
70  represents  the  metal  stylus  bar;  71,  a  rub- 

ber stylus  lever;  72,  rubber  bearings  in  the 
40  stylus  bar,  and  73,  a  rubber  stylus  holder. 

While  I  have  described  what  I  regard  as 
the  preferably  details  of  construction  to  co- 

operate with  each  other  to  produce  the  best 
result,  it  will  be  obvious  minor  changes  may 

45  be  made  without  departing  from  the  spirit 
and  scope  of  my  invention.  For  instance  the 
stylus  bar  may  be  formed  in  part  or  com- 

plete in  metal ;  the  f ulcrums  of  the  same  may 
be  provided  with  springs;  the  diaphragm 

50  may  be  constructed  of  any  material,  and  the 
pitch  adjustment  may  be  omitted.  Either 
of  the  changes  or  omissions  noted  may  be 
made  to  produce  a  particular  result  with  a 
given  record. 

55       It  is  to  be  understood  that  the  improve- 
ments herein  described  are  to  be  used  in  con- 

nection with  a  diaphragm  for  reproducing 
or  recording  purposes. 
What  I  claim  is: 

GO  1.  A  sound  box  having  a  wooden  dia- 
phragm, a  stylus  lever  and  bar,  and  a  modi- 

fying element  located  across  the  grain  of  the 
wooden  diaphragm. 

2.  A  sound  box  having  a  wooden   dia- 

phragm coated  with  a  hardening  solution,  a  65 
modifying  element  secured  to  the  coated 
face  of  the  diaphragm  and  across  the  grain 
of  the  wood,  and  a  stylus  lever  and  bar  co- 

operating with  the  diaphragm  and  the  modi- 
fying element.  70 

3.  A  sound  box  having  a  wooden  dia- 
phragm and  a  modifying  element  provided 

with  grooves  on  its  outer  face,  and  extend- 
ing across  the  grain  of  the  wood. 

4.  A  sound  box  having  a   wooden   dia-  75 
phragm,  and  a  modifying  element  provided 
with  grooves  and  secured  to  the  diaphragm. 

5.  A  sound  box  having  a  diaphragm,  a 
stylus  lever  and  bar  cooperating  therewith, 
bearings  for  the  stylus  bar,  one  of  said  bear-  80 
ings  being  spring  pressed,  a  regulating 
screw  operating  to  compress  or  release  the 
spring  in  line  with  the  stylus  bar,  and  means 
for  fixing  the  position  of  the  regulating 

screw.  5  85 6.  A  sound  box  having  a  diaphragm,  a 
stylus  lever  and  bar  cooperating  therewith, 
bearings  for  the  stylus  bar,  one  of  said  bear- 

ings being  spring  pressed,  means  operating 
to  compress  or  release  the  spring  in  line  with  90 
the  stylus  bar,  and  means  for  fixing  the  po- 

sition of  the  former  means. 

7.  A  sound  box  having   a  wooden   dia- 
phragm, modified  by  a  strip  attached  dia- 

metrically thereto  and  across  the  grain  of  95 
the  diaphragm,  and  a  stylus  lever  and  bar  of 
one  piece  of  hard  rubber. 

8.  In  combination,  a  sound  box  having  a 
cover,  a  sound  tube  communicating  with  the 
rear  of  the  sound  box,  a  diaphragm,  resilient  100 
washers  bearing  on  the  diaphragm,  a  spider 
on  the  inside  of  the  sound  box  and  bearing 
on  one  of  the  resilient  washers,  a  rod  extend- 

ing from  the  spider  and  through  the  tube 
for  adjusting  said  spider,  and  a  bearing  105 formed  in  the  sound  tube  to  receive  the  rock 

9.  A  sound  box  having  a  wooden  dia- 
phragm with  its  grain  running  parallel  with 

the  stylus  lever,  a  stylus  bar  and  lever 
formed  of  a  single  piece  of  hard  rubber,  and  no 
a  modifying  element  secured  across  the 
grain  of  the  diaphragm. 

10.  The   combination   with   a   sound  box 
provided  with  a  diaphragm,  a  stylus  lever 
and  bar  formed  of  one  piece  of  hard  rubber,  115 
a  modifying  element  on  the  diaphragm,  a 
cover  formed  with  an  opening  and  secured 
to  the  sound  box,  a  sound  tube  secured  to  the 
cover,  washers,  and  a  rod  passing  through 
the  sound  tube  to  regulate  the  pressure  of  120 
the  washers  on  the  diaphragm. 

11.  A  sound  box  having  a  diaphragm 
with  a  modifying  element  attached  thereto, 
and  a  stylus  lever  attached  directly  to  said 
diaphragm  and  wholly  disconnected  from  125 
the  modifying  element  except  through  the 
diaphragm. 

12.  A  sound  box  having  a  diaphragm  pro- 
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vided  with  a  series  of  diametrically  disposed 
modifying  elements,  and  a  stylus  lever  and 
bar  formed  of  one  piece  of  hard  rubber  and 
attached  directly  to  the  diaphragm  and 

5  wholly  disconnected  from  the  modifying  ele- 
ments. 

13.  A  sound  box  having  a  diaphragm,  a 
grooved  modifying  element  cooperating 
with  the  diaphragm,  and  a  stylus  lever  at- 

10  tached  directly  to  the  diaphragm. 
14.  A  sound  box  having  a  diaphragm  with 

a  series  of  modifj-ing  elements  disposed  on 
opposite  sides  of  a  stylus  lever,  and  a  stylus 
lever  directly  attached  to  said  diaphragm  at 

15  a  point  between  the  series  of  modifying  ele- 
ments and  wholly  disconnected  from  the 

stylus  lever  except  through  the  diaphragm. 
15.  A  sound  box  having  a  diaphragm,  a 

modifying  element  formed  of  wood  and  at- 
20  tached  to  the  face  of  the  diaphragm  to  tune 

said  diaphragm,  and  a  stylus  lever  attached 
directly  to  the  diaphragm  but  wholly  dis- 

connected from  the  modifying  element  ex- 
cept through  the  diaphragm. 

25  16.  A  sound  box  having  a  diaphragm 
modified  by  elements  attached  to  its  face,  a 
stylus  leArer  directly  attached  to  the  dia- 

phragm, washers  on  opposite  sides  of  the 
diaphragm  and  having  their  adjacent  faces 

30  beveled  and  means  for  compressing  the 
washers  to  cause  their  beveled  faces  to  grad- 

ually engage  the  diaphragm  from  its  edge 
toward  its  center  to  change  the  pitch. 

17.  A  sound  box  having  a  casing  and  a 
35  diaphragm,  a  stylus  lever,  and  modifying 

strips  on  the  diaphragm,  said  strips  being 
disconnected  from  each  other  and  from  the 
stylus  lever  except  through  the  diaphragm 
and  stopping  short  of  said  casing. 

■5  0  18.  A  diaphragm  having  modifying  ele- 
ments attached  thereto,  said  modifying  ele- 
ments being  attached  to  the  surface  of  the 

diaphragm  and  having  their  edges  and  one 
face  free,  and  a   stylus  lever   attached  di- 

4  5   rectly  to  the  diaphragm. 

19.  A  diaphragm  modified  by  strips  suf- 
ficiently thick  to  be  reduced  after  having 

been  applied  to  the  diaphragm,  each  of  said 
strips  having  an   attaching   surface  which 

50  extends  throughout  the  whole  of  its  length, 
and  a  stylus  lever  attached  directly  to  the 
diaphragm  and  wholly  disconnected  from 
the  modifying  strips. 

20.  A  diaphragm  modified  by  a  strip  sub- 
55  divided  by  grooves. 

21.  A  wooden  diaphragm  modified  by 
diametrically  arranged  modifying  strips  in- 

dependent of  and  wholly  disconnected  from 
each  other,  except  through  the  diaphragm, 

(>o  and  a  stylus  lever  attached  to  the  dia- 
phragm. 

22.  A  wooden  diaphragm  modified  by  a 
wooden    strip,    said    wooden    strip    being 

spaced  at  one  end  from  a  stylus  lever,  and 
terminating  at  its  opposite  end  short  of  the  65 
edge  of  the  diaphragm,  and  a  stylus  lever 
attached  directly  to  the  diaphragm. 

23.  A  diaphragm  modified  by  strips  at- 
tached to  its   face,   each  strip   having  its 

edges  and  one  face  free  and  being  wholly  70 
disconnected  from  the  adjacent  strip  except 
by  connection  through  the  diaphragm,  and 
a  stylus  lever  attached  directly  to  the  dia- 

phragm. 24.  A  sound  box  having  a  diaphragm  75 
modified  by  strips  attached  thereto,  the 
outer  edges  and  one  face  of  the  strips  being 

free,  and.  a  pivoted  stylus  lever  of  non- 
metallic  material  attached  directly  to  the 
diaphragm  and  wholly  disconnected  from  80 
the  modifying  strips. 

25.  A  sound  box  comprising  a  casing,  a 
flexible  diaphragm  having  attached  thereto 
a  flexible  modifying  element  having  a  sur- 

face to  be  attached  to  the  diaphragm  and  85 
designed  to  be  reduced  after  having  been 
applied  to  said  diaphragm  for  modifying 

the  sound  given  out  by  the  latter,  the  modi- 
fying element  being  secured  to  the  dia- 

phragm throughout  the  whole  of  its  attach-  90 
ing  surface,  and  a  stylus  lever  for  vibrating 
the  diaphragm  and  the  modifying  element. 

26.  A  diaphragm  having  a  series  of  modi- 
fying elements  attached  to  its  surface,  said 

elements  being  composed  of  material  adapt-  95 
ed  to  be  reduced  after  having  been  attached 

on  the  diaphragm  for  the  purpose  of  modi- 
fying the  tone  of  the  diaphragm  down  to  a 

standard,  each  element  being  disconnected 
from  the  other  except  through  the  dia-  100 

phragm. 27.  A  sound  box  comprising  a  casing,  a 
flexible  diaphragm  having  attached  thereto 
a  flexible  modifying  element  wholly  discon- 

nected from  the  casing  and  having  a  sur-  105 
face  to  be  attached  to  the  diaphragm  and 
designed  to  be  reduced  after  having  been 
applied  to  said  diaphragm  to  modify  the 
sound  given  out  by  the  latter,  the  modify- 

ing element  being  secured  to  the  diaphragm  110 
throughout  the  whole  of  its  attaching  sur- 

face, and  a  stylus  lever  for  vibrating  the 
diaphragm  and  the  modifying  element. 

28.  A  sound  box  comprising  a  diaphragm, 

a  stylus  leA^er,  and  modifying  elements  se-  115 
cured  to  the  diaphragm  in  series  each  side 
the  stylus  lever,  said  modifying  elements 
being  spaced  from  each  other  and  wholly 
disconnected  from  each  other  except 
through  the  diaphragm.  120 

29.  A  diaphragm  having  attached  to  it 
a  plurality  of  modifying  elements  alined 
with  each  other  and  also  spaced  from  each 
other  and  wholly  disconnected  from  each 
other  except  through  the  diaphragm,  each  125 
modifying  element  being  located  between  a 
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stylus  lever  and  the  edge  of  the  diaphragm, 
and  a  stylus  lever  attached  directly  to  the 
diaphragm. 

30.  A  diaphragm  having  a  modifying 
element  attached  thereto,  said  modifying 
element  being  attached  to  the  surface  of  the 
diaphragm  and  having  its  edges  and  one 
face  free,  and  a  stylus  lever  attached  di- 

rectly to  the  diaphragm. 
31.  A  sound  box  having  a  diaphragm, 

modified  by  a  strip  attached  thereto,  the 
outer  edges  and  one  face  of  the  strip  being 

free,  and  a  pivoted  stylus  lever  of  non- 
metallic  material  attached  directly  to  the 
diaphragm  and  wholly  disconnected  from 
the  modifying  strip. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

HENRY  C.  MILLER. 

Witnesses : 
Wm.  F.  Palmer, 
Geo.  L.  Richard. 

15 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
"Washington,  D.  C." 
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Application  filed  March  21, 1913.     Serial  No.  755,944. 

To  all  mhom  it  mdy  concent  : 
Be  it  known  that  I,  Owen  O.  Buopht,  a 

citizen  of  the  United  States,  residing  in 
Philadelphia,  Pennsylvania,  have  invented 

5  certain  Improvements  in  Record-Tablets 
for  Talking-Machines,  of  which  the  fol- 

lowing is  a  specification. 
One  object  of  my  invention  is  to  provide 

means   for   automatically   stopping  a   talk- 
10  ing  machine  at  the  end  of  a  record. 

A  further  object  of  the  invention  is  to 
locate  an  electric  contact  plate  in  the  rec- 

ord tablet  in  such  a  manner  that  the  for- 
mation of  the  record  will   not  expose  the 

15   plate;  the  plate  being  so  arranged  that  it 

'  can  be  exposed  at  the  end  of  the  record. 
A  still  further  object  of  the  invention  is 

to  so  use  such  a  record  tablet  that  a  phono- 
graphic machine  in  which  a  stylus  is  used 

20  'nay  serve  as  one  terminal  of  an  electric  cir- 
cuit, and  the  post  on  which  the  record  tab- 

let is  mounted  will  be  the  other  terminal, 
such  post  being  in  electrical  engagement 
with  the  contact  plate  when  the  record  tab- 

25   let  is  placed  thereon. 
These  objects  I  attain  in  the  following 

manner,  reference  being  had  to  the  accom- 
panying drawing,  in  which : — 

Figure   1,  is  a  diagrammatic  view  of  a 
30  talking  machine  of  the  disk  type,  illustrat- 

ing my  invention;  Fig.  2,  is  a  plan  view  of 
the  phonographic  record  tablet,  illustrating 
my  invention;  Fig.  3,  is  a  sectional  plan 
view  of  the  record  tablet,  showing  the  con- 

35  tact  plate  in  full  lines;  Fig.  4,  is  a  trans- 
verse sectional  view,  on  the  line  a — a,  Fig. 

2,  of  the  phonographic  record  tablet  show- 
ing the  contact  plate  embedded  therein; 

Fig.  5,  is  a  sectional  view  on  the  line    h — 5, 
40  Fig.  4 ;  Fig.  6,  is  a  transverse  sectional  view  of 

a  double  phonographic  record  tablet,  show- 
ing the  contact  plate  located  midway  be- 

tween the  sides;  Fig.  7,  is  a  view  illustrat- 
ing a  modification  of  the  contact  plate;  and 

45  Fig.  8,  is  a  view  of  a  record  cylinder  show- 
ing the  contact  plate  in  position  therein. 

Referring  to  the  drawing,  1  is  the  casing 
of  a  talking  machine  of  any  suitable  type. 

2  is  the  post  on  which  the  rotating  table 
50  3  is  mounted  and  resting  on  this  table  is  the 

record  tablet  4  of  the  disk  type. 
5  is  the  arm  carrying  the  stylus  6  under 

Avhich  the  record  tablet  travels,  the  stylus 
following  the  record  grooves  in  said  tablet. 

55  7  is  any  suitable  brake  mechanism  ar- 
ranged to  bear  against  the  table  3  when  it 

is  desired  to  stop  the  rotation  of  said  table, 
and  8  is  a  battery  connected,  in  the  present 
instance,  to  the  post  2  as  one  terminal  and 
to   the  stylus   0   as  the   other  terminal,   as  go 
illustrated  in  Fig.  1. 

The  record  tablet  4  is  made  in  the  ordi- 
nary  manner  with   the  exception  that  in- 

serted in  the  body  of  the  tablet  is  a  metallic 
contact   plate   9   having   a   hole   10   of  the  55 
same  diameter  as  the  post.     This  hole  has, 
preferably,  a  neat  fit  on  the  reduced  end  of 
the  post  2,  so  as  to  form  a  continuation  of 
the   electric  terminal.     The   plate   9  is  lo- 

cated within  the  record  tablet  4  sufficiently  70 
far  below  the  surface  thereof  so  that  the 
formation  of  the  record  therein  will  not  ex- 

pose the  contact  plate.     The  contact  plate 

can  be  exposed  by  making  a  deep  cut  9a  in 
the  tablet  at  the  end  of  the  record  groove.  75 
As    the    record    tablet    rotates    under    the 
stylus,  the  stylus  follows  the  record  groove 
and  after  this  is  discontinued,  the  stylus 

will  drop  into  the  deep  groove  9a  and  rest 
directly  on  the  contact  plate  9,  thus  com-  80 
pleting  the  circuit  and  applying  the  brake, 
indicated  at  7,  which  stops  the  rotation  of 
the  table  and  the  record  tablet.     The  record 
tablet  can  then  be  removed  from  the  table 
and   another   record   tablet   placed   thereon  85 
and  the  stylus  adjusted  at  the  proper  point. 

In  Fig.  4,  a  single  record  tablet  is  shown 
with  the  plate  embedded  on  one  face. 

In  Fig.  5,  I  have  illustrated  a  double 
faced  record  tablet  and  in  this  instance  the  90 
metallic  plate  9  is  placed  midway  between 
the  two  faces,  so  that  while  the  formation 
of  the  record  on  either  face  will  not  expose 
the  metal  contact  plate,  the  tablet  can  be 
cut  to  expose  the  plate  on  either  side.  95 

The  form  of  the  cut  9a  may  be  varied  ac- 
cording to  the  character  of  the  plate,  but  I 

prefer  to  make  the  cut  as  illustrated  in  Fig. 
5  and  bevel  the  disk  on  each  side  of  the  ex- 

posed portion  of  the  plate  so  as  not  to  dam-  100 
age  or  destroy  the  stylus. 

In  Fig.  7,  I  have  illustrated  a  modifica- 
tion of  the  contact  plate,  which  may  be 

used  in  place  of  the  plate  shown  in  Fig.  3. 
This  plate  has  a  ring  section  11  and  a  cross  105 
member  12  having  an  opening  therein  to 
receive  the  end  of  the  post  so  that  the  plate 
can  be  exposed  immediately  at  the  end  of 
the  record  at  any  point  above  the  ring  sec- 
tion 11.  110 

In  Fig.  8,  I  have  illustrated  my  inven- 
tion as  applied  to  a  cylindrical  record,  in 
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-which    a    plate    13    is    embedded    in    the 
record  1-t. 

I  claim: — 
1.  A  talking  machine  record  having  an 

5  isolated  metallic  plate  embedded  therein, 
said  record  having  its  surface  recessed  to 
expose  said  plate,  and  said  plate  having  a 
contact  surface  independent  of  that  exposed 
by  recessing  the  record. 

10  2.  A  double  faced  talking  machine  record 
tablet  having  a  metallic  contact  plate  em- 

bedded axially  therein  intermediate  its  two 
faces  so  that  a  portion  of  such  plate  may  be 
exposed  by  recessing  either  or  both  faces, 

15  said  plate  being  apertured  centrally  with 
respect  to  the  tablet  to  form  a  contact  sur- 

face independent  of  that  exposed  by  recess- 
ing the  record. 

3.  A  talking  machine  record  tablet  hav- 
23  ing  a  central  opening  and  a  contact  plate 

embedded  in  said  tablet  and  having  an 
opening  in  line  with  the  central  opening  of 
the  tablet  whereby  it  may  contact  with  the 
record  driving  post,  said  contact  plate  be- 

ing inwardly  disposed  with  respect  to  the  25 
record  surface  of  the  tablet  and  being  ex- 

posed for  engagement  by  the  stylus  by  re- 
cessing the  face  of  the  record  tablet  at  the 

end  of  the  record  groove. 

4.  A  talking  machine  record  tablet  hav-  30 
ing  a  metallic  contact  plate  centrally  em- 

bedded therein,  said  tablet  and  plate  being 
apertured  for  the  reception  of  a  post  upon 
which  it  is  to  be  mounted  for  rotation, 
whereby  said  post  will  make  contact  with  35 
the  plate;  the  surface  of  said  tablet  being 
recessed  to  expose  the  contact  plate  at  the 
end  of  the  record  groove  and  providing  a 
contact  independent  of  that  engaging  the 

post.  40 
In  testimony  whereof,  I  have  signed  my 

name  to  this  specification,  in  the  presence 
of  two  subscribing  witnesses. 

OWEN  O.  BROPHY. "Witnesses 

Wm.  E.  Shupe, 
War.  A.  Bakr. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
DAI-TON  W.  BRYANT,  OF  CARBONDALE,  PENNSYLVANIA. 

PHONOGRAPH-RECORD  REPRODUCER. 

1,126,382. Specification  of  Letters  Patent.  Patented  Jail.  26,  1915. 

Application  filed  July  5,  1910.     Serial  No.  570,444. 

To  all  who tn  it  may  concern: 
Be  it  known  that  I,  Dalton  W.  Bryant, 

a  citizen  of  the  United  States,  residing  at 
Carbondale,  in  the  county  of  Lackawanna 

5  and  State  of  Pennsylvania,  have  invented 
new  and  useful  Improvements  in  Phono- 

graph-Record Reproducers,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  a  sound  repro- 
10  ducing  device,  such  for  instance,  as  a  phono- 

graph reproducer,  and  relates  more  particu- 
larly to  a  connecting  means  between  the 

stylus  arm  and  diaphragm. 
The  invention  has  for  one  of  its  objects  to 

15  improve  the  construction  and  operation  of 
devices  of  this  character  so  that  the  life  of 
the  record  will  be  materially  prolonged,  the 
reproduction  of  tones  more  accurately  ac- 

complished,  and  the  usual    screeching    or 
20  scratching  sounds  eliminated. 

Another  object  of  the  invention  is  to  pro- 
vide an  improved  link  between  the  stylus 

arm  and  diaphragm  which  is  flexible  but 
non-elastic  so  that  vibrations  will  be  effee- 

25  tively  transmitted  from  the  record  to  the 
diaphragm  without   any  objectionable   de- 

fects present  in  those  sound  reproducing  de- 
vices in  which  a  steel  link  is  employed. 

In  the  reproducing  of  sounds  by  a  sound 
30  reproducing  device  including  a  metal  link 

between  the  stylus  arm  and  diaphragm,  by 
changing  a  note  of  high  vibration  to  one  of 
lower  vibration,  the  vibration  of  the  dia- 

phragm does  not  conform  precisely  to  the 
35  record  so  that  the  diaphragm  is  not  in  har- 

mony with  the  stylus  arm,  and  at  the  time 
of  the  transition  from  one  note  to  the  other 

an  impulse,  which  may  be  termed  a  "  kick 
back",  is  exerted  on  the  stylus  arm  so  that 

40  the  stylus  or  sapphire  thereof  will  dig  into 
the  record  and  produce  wear  on  the  latter 
and  besides  this  the  metal  link  will  cause  a 
rattling  sound  at  the  joints  between  it  and 
the  diaphragm  and  stylus  arm. 

45  With  these  objects  in  view,  and  others  as 
will  appear  as  the  description  proceeds,  the 
invention  comprises  the  various  features  of 
construction  and  arrangement  of  parts 
which  will  be  more  fully  described  herein- 

50  after  and  set  forth  with  particularity  in 
the  claims  appended  hereto. 

In  the  accompanying  drawing  which  illus- 
trates one  embodiment  of  the  invention: — 

The  figure  is  a  central  vertical  section  of  a 
55  sound  reproducing  device  used  in  connec- 

tion with  a  cylinder  record. 

In  the  present  instance  I  have  elected  to 
illustrate  the  invention  as  applied  to  a  cylin- 

der-record phonograph,  but  it  is  to  be  under- 
stood that  it  may  be  used  in  other  sound  re-  60 

producing  devices. 
Referring  to  the  drawing,  1  designates  the 

body  or  sound  box  of  the  reproducing  de- vice. 

Amplifying  means  is  connected  by  a  nip-  65 
pie  2  to  the  box  1,  and  in  the  latter  is  a 
diaphragm  3  held  between  the  gaskets  4 
by  a  clamping  ring  5  screwed  into  the  box  1. 

Hingedly  mounted  on  the  box  1  is  a 
stylus  carrier  or  weight  6,  on  which  is  70 
fulcrumed,  as  at  7,  a  stylus  arm  8.  One 
end  of  the  arm  carries  the  stylus  or  sap- 

phire that  rides  on  the  record.  The  op- 
posite end  of  the  stylus  arm  is  connect- 

ed with  the  center  of  the  diaphragm  by  75 
a  flexible  non-elastic  element  10  comprising 
a  link  constituted  by  two  strands  twisted 
tightly  together  as  clearly  shown  in  the 
drawings.  In  practice,  it  has  been  found 
that  a  pliable  material,  such  as  silk  or  linen,  80 
is  especially  suitable  for  forming  this  con- 

necting element.  A  link  of  silk,  linen  or  the 
like  permits  the  diaphragm  to  vibrate  more 
in  unison  with  the  stylus  arm  and  changing 
from  one  note  to  another  is  not  accompanied  85 
by  a  kicking  back  or  impulse  on  the  stylus 
arm  which  injuriously  affect  the  record, 
and  furthermore  the  link  does  not  emit  a 
rattling  sound  as  does  the  usual  metallic 
link  that  has  its  ends  connected  with  the  90 
stylus  arm  and  diaphragm.  A  fiber  link 
of  the  character  described  lasts  for  a  con- 

siderable period  and  prolongs  the  life  of 
the  record. 

From  the  foregoing  description  taken  in  95 
connection   with   the    accompanying   draw- 

ing, the  advantages  of  the  construction  and 
of  the  method  of  operation  will  be  readily 
apparent  to  those  skilled  in  the  art  to  which 
the  invention  relates,  and  while  I  have  de-  100 
scribed  the  principle  of  operation  of  the  in- 

vention, together  with  the  device  which  I 
now   consider  to  be  the  best  embodiment 
thereof,  I  desire  to  have  it  understood  that 
the  device  shown  is  merely  illustrative  and  105 
that  such  changes  may  be  made  when  de- 

sired as  are  within  the  scope  of  the  claims. 
Applicant  is  aware  of  a  link  comprising 

a  single  strand  between  the  stylus  and  dia- 
phragm, but  a  particular  efficacious  result  has  110 

been  found  to  result  from  the  use  of  a  link 
composed  of  two  strands  twisted  together. 
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Having  thus  described  the  invention  what 
I  claim  as  new  is : — 

1.  In  a  sound  reproducer,  in  combination 
with  a  diaphragm  and  stylus  lever,  of  a  con- 

%  necting  member  therebetween  comprising 
two  twisted  strands  of  flexible  non-elastic 
material. 

2.  In  a  sound  reproducer,  in  combination 
with   a  diaphragm   and  stylus  lever,  of   a 

connecting  member  therebetween  compris- 
ing two  twisted  strands  of  flexible  non-elas- 

tic fibrous  material. 
In  testimony  whereof  I  affix  my  signature 

in  presence  of  two  witnesses. 
D  ALTON  W.  BEY  ANT. 

Witnesses : 
Isaac  Attjt, 

Salvatore  Pttgliano. 

10 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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1,126,428. Specification  of  Letters  Patent.  Patented  Jan.  26, 1915. 

Application  filed  June  9, 1910.     Serial  No.  566,069. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison, 

a  citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  West  Orange,  Essex 

5  county,  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Recording  Apparatus,  of  which  the  follow- 

ing is  a  description. 
My  invention  relates  to  devices  for  re- 

10  cording  sound,  and  is  an  improvement  on 
the  structure  described  in  my  application 
Serial  No.  556,469,  filed  April  20,  1910, 
which  application  has  resulted  in  United 
States  Patent  No.  1,019,441,  dated  March  5, 

15  1912.  In  the  application  referred  to  was 
described  and  claimed  a  recorder  having  a 
diaphragm  comprising  a  flexible  ring  hav- 

ing the  upper  surface  of  its  outer  edge  rest- 
ing in  contact  with  a  knife  edge  carried  by 

20  the  sound  box,  and  a  rigid  arched  circular 
central  member,  the  outer  edge  of  which 
constituted  a  knife  edge  and  pressed  against 
the  lower  side  of  the  inner  edge  of  the  flex- 

ible ring.    The  stylus  was  rigidly  connect- 
25  ed  with  the  center  of  the  rigid  inner  dia- 

phragm member,  and  a  strong  upward  stress 
given  to  the  whole  diaphragm,  by  means  of 
a  spring  member  upon  which  the  stylus  was 
earned,  to  hold  the  members  of  the  dia- 

phragm in  position  and  also  to  prevent  ex- 
cessive movement  of  the  diaphragm  away 

from  the  recording  surface.  This  resulted 
in  a  construction  of  sufficient  sensitiveness 
to  respond  to  sound  waves  of  little  power, 

35  and  one  which  also  was  so  formed  as  to 
largely  prevent  excessive  movements  of  the 
diaphragm  away  from  the  recording  sur- 

face under  the  influence  of  sound  waves  of 

great  amplitude. 
The  object  of  my  present  invention  is  to 

improve  upon  the  construction  just  de- 
scribed. 

I  now  propose  to  form  the  flexible  ring 
member  of  the  diaphragm  of  acetyl  cellu- 

lose, or  nitro-cellulose,  or  cellulose  xanthate, 
(viscose  cellulose),  paper  and  like  material 
whose  porous  structure  permits  of  large 
flexing  with  very  little  power,  a  property 
absent  in  metals,  glass  and  similar  non- 
porous  materials.  I  also  now  form  the  ring 
member  with  a  wide  central  ring-shaped 
corrugation,  the  knife-edges  of  the  sound 
box  and  the  rigid  central  diaphragm  mem- 

ber respectively  contacting  narrow  flat  por- 
55  tions  of  the  ring  member  on  each  side  of 

40 

45 

50 

the  corrugation.  By  this  means  the  action 
of  the  diaphragm  is  changed,  so  that,  while 
the  diaphragm  is  just  as  sensitive  to  weak 
sound  waves  of  small  amplitude,  it  is  not 
moved  away  from  the  recording  surface  so  60 
far  under  the  influence  of  sound  waves  of 
great  amplitude.  It  is  worthy  of  note  that 
when  such  a  corrugation  is  formed  on  a 
ring  member  made  of  metal  of  other  sub- 

stance having  different  properties  from  65 
those  of  the  materials  mentioned,  the  vi- 

brations of  the  same  are  deadened,  so  that 
no  successful  record  can  be  made.  Also  by 
this  construction,  the  possibility  of  buc- 

kling in  the  ring  member  is  lessened,  as  is  70 
also  the  tendency  of  the  flexible  member  to 
vibrate  in  parts.  Another  improvement, 
which  is  described  and  claimed  herein,  over 
the  construction  shown  in  my  previous  ap- 

plication, consists  in  making  a  jointed  con-  76 
nection  between  the  diaphragm  and  the 
spring  lever  carrying  the  stylus  instead  of 
connecting  the  parts  rigidly.  As  the  stylus 
moves  up  and  down  in  recording,  it  also 
moves  in  an  arc  about  the  point  at  which  80 
the  spring  lever  carrying  the  stylus  is  sup- 

ported. If  the  stylus  and  spring  lever  are 
rigidly  connected  to  the  center  of  the  dia- 

phragm, the  movement  of  the  stylus  in  an 
arc  tends  to  force  the  diaphragm  to  one  85 
side,  or  to  cause  the  same  to  buckle.  I  over- 

come this  difficulty,  as  stated,  by  making  a 
jointed  connection  between  the  spring  lever 
and  the  diaphragm,  so  that  the  latter  may 
freely  move  in  straight  lines  toward  and  90 
away  from  the  recording  surface  without 
being  acted  upon  by  any  forces  through  the 
connection  from  the  stylus  tending  to  move 
it  in  any  other  direction. 

In  order  that  a  clear  understanding  of  95 
my  invention  may  be  had,  attention  is  here- 

by directed  to  the  accompanying  drawings, 
forming  part  of  this  specification,  and  in 

which — Figure  1  represents  a  vertical  central  104 
cross  section  through  a  sound  recorder  em- 

bodying one  form  of  my  invention;  Fig.  2 
is  a  bottom  plan  view  thereof;  and  Fig.  3 
is  an  enlarged  detail  view  partly  in  section, 
showing  my  improved  connection  between  105 
the  diaphragm  and  stylus. 
Referring  to  the  drawings,  the  sound  box 

1  may  be  provided  with  a  recess  2  to  receive 
and  guide  the  diaphragm.  The  latter  con- 

sists of  a  flexible  outer  portion  3  which  is  110 
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preferably  annular  or  ring-shaped,  and  an 
inner  non-flexible  portion  4.  The  flexible 
annulus  3  is  preferably  formed  of  a  cellulose 
composition,  such  as  paper,  acetyl  cellulose, 

5  nitro-cellulose,  decomposed  viscose  cellulose, 
or  other  porous  easily  flexing  material.  The 
annulus  3  is  likewise  preferably  provided 
with  a  wide  stiffening  corrugation  5  which 
may    be    either    downwardly    directed    as 

10  shown  or  upwardly  directed,  and  which  oc- 
cupies nearly  the  entire  width  of  the  ring, 

leaving  very  narrow  flat  portions  6  and  7 
upon  each  side  of  the  same.  The  flat  por- 

tions as  shown,  are  substantially  narrower 
15  than  the  corrugation.  The  ring  3  is  placed 

within  recess  2  of  sound  box  1  without 

touching  the  sides  of  the  same  and  is  sup- 
ported by  knife  edge  8  extending  down- 
wardly from  sound  box  1  within  recess  2, 

20  said  knife  edge  being  positioned  to  engage 
the  upper  surface  of  the  outer  flat  portion  6 
of  ring  3.  The  stiffening  corrugation  5  ex- 

tends outwardly  nearly  to  knife  edge  8  leav- 
ing a  very  narrow  portion  of  the  ring  be- 

25  tween  the  corrugation  and  the  knife  edge. 
The  ring  3  is  not  secured  to  the  sound  box 
by  wax,  rubber,  or  in  any  other  way.  The 
rigid  or  non-flexible  portion  4  of  the  dia- 

phragm is  given  the  form  of  an  arch  as 
shown,  or  is  otherwise  formed  so  that  it  will 
not  be  flexed  by  the  vibrations  of  the  sound 
waves  upon  it.  This  rigid  member  4  is  pref- 

erably circular  in  form  with  its  edge  bent 
sharply  upward,  as  shown  at  9,  thus  form- 

ing a  knife  edge  contacting  the  lower  side 
of  the  inner  flat  portion  7  of  ring  3,  quite 
near  the  inner  edge  of  corrugation  5.  The 
recording  stylus  10  is  carried  by  spring  le- 

ver 11,  the  other  end  of  which  is  flattened 
40  and  secured  within  the  sound  box  by 

screw  12. 

In  assembling  the  recorder,  the  ring  mem- 
ber 3  of  the  diaphragm  is  placed  in  position 

upon  knife  edge  8  with  the  upper  surface  of 
45  flat  portion  G  of  the  ring  adjacent  the  outer 

edge  of  corrugation  5  contacting  the  same, 
and  the  non-flexing  member  4  of  the  dia- 

phragm is  then  placed  in  position  with  its 
sharp  peripheral  edge  9  contacting  the  un- 

50  der  side  of  flat  portion  7  of  ring  3  near  its 
inner  edge,  and  also  near  the  inner  edge  of 
corrugation  5.  A  small  pin  13  having 
pointed  or  rounded  ends  is  then  placed  in 
position  between  the  end  of  spring  member 

55  11  and  the  center  of  the  rigid  diaphragm 
member  4,  which  are  provided  with  conical 
or  rounded  holes  or  sockets  14  and  15  in 
which  the  ends  of  pin  13  rest,  the  spring 
member  11  being  given  a  strong  inward  flex- 

60  ure,  so  that  pin  13  and  the  diaphragm  mem- 
bers are  held  in  position,  and  a  strong  up- 

ward stress  given  to  the  whole  diaphragm. 
The  construction  described  provides  a  pin 

and  socket  or  universal  connection  between 
35  the  stylus  and  diaphragm,  so  that  as  the 

"at; 

30 

35 

stylus  moves  in  an  arc  about  screw  12,  the 
pin  13  will  turn  slightly  in  its  sockets  14  and 
15,  without  binding  or  buckling  the  dia- 

phragm or  otherwise  affecting  its  straight 
line  movement  toward  and  away  from  the 
recording  surface. 

Instead  of  the  universal  connection  de- 
scribed, I  might  pivot  the  pin  13  to  the  dia- 
phragm and  the  spring  lever  11  in  such  a 

manner  as  to  permit  relative  movement  of 
the  pin  only  in  a  plane  parallel  to  the  axis 
of  the  spring  lever  11,  but  the  construction 
shown  is  simpler  and  better. 

The  amount  of  flexure  of  spring  member 
11  may  be  adjusted  in  any  suitable  manner. 
As  shown  in  the  drawings,  I  prefer  to  secure 
spring  member  11  as  by  screw  12  to  an  arm 
16  of  block  17  secured  to  the  sound  box. 
Block  17  is  formed  of  brass  or  other  com- 

paratively elastic  material,  and  arm  16  may 
be  moved  somewhat  toward  or  away  from 
block  17  by  adjusting  screw  18,  threaded 
through  arm  16  and  block  17,  and  thereby 
increasing  or  decreasing  the  initial  flexure 
of  spring  member  11  carried  by  arm  16.  Le- 

ver 19  carrying  tracking  member  20  may 
be  used  if  desired,  the  lever  and  the  tracking 
member  20  carried  thereby  being  adjustable 
to  regulate  the  depth  of  cut  permissible  for 
recording  stylus  10.  Lever  19  may  be  of 
comparatively  elastic  material,  such  as  brass, 
cut  away  as  shown  at  21  to  produce  a  flexible 
joint  or  hinge,  the  screw  22  bearing  on  the 
end  of  the  lever  to  regulate  the  position  of 
tracking  member  or  ball  20. 

Of  the  substances  of  which  I  have  stated 
the  ring  member  3  may  be  formed,  I  prefer 
to  use  acetyl  cellulose,  since  this  material 
seems  to  hold  its  shape  better  than  any 
other.  Diaphragms  well  adapted  to  the  de- 

sired purpose  may,  however,  be  formed  of 
any  of  the  substances  named,  while  I  have 
found  that  glass,  mica,  and  metals  are  not 
adapted  for  this  purpose. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent as  follows : 
1.  In  sound  recording  apparatus,  the  com- 

bination with  a  centrally  stiffened  ring  dia- 
phragm formed  of  flexible  material  and  a 

non-flexible  central  member  bridging  the 
opening  of  the  ring  and  in  contact  therewith, 
of  a  recording  stylus  connected  to  the  non- 
flexible  member,  and  means  for  applying  an 
elastic  pressure  on  the  stylus  to  hold  the 
flexible  and  non-flexible  members  in  engage- 

ment, substantially  as  described. 
2.  In  sound  recording  apparatus,  the  com- 

bination of  a  knife  edge  support,  a  two-part 
diaphragm  comprising  a  stiffened  ring  mem- 

ber having  a  flexible  outer  edge  freely 
mounted  on  said  support  with  the  latter  con- 

tacting the  flexible  outer  edge  thereof  and  a 
non-flexible  member  bridging  the  opening  of 
said  ring  and  making  contact  therewith,  a 
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recording  stylus  and  a  spring  arm  carrying 
the  stylus  and  by  its  tension  imposing  an 
initial  flexure  on  the  diaphragm,  substan- 

tially as  described. 
5  3.  In  a  sound  recording  appar atu  s,  the  com- 

bination with  a  sound  box,  of  a  stiffened 
ring  diaphragm  having  a  flexible  portion 
mounted  in  contact  with  said  sound  box,  a 
non-flexible  member  mounted  to  contact  said 

10  ring  diaphragm,  but  not  attached  thereto, 
and  a  recording  stylus  connected  to  said 
non-flexible  member,  substantially  as  de- 
scribed. 

4.  In  sound  recording  apparatus,  the  com- 
15  bination  with  a  supporting  knife  edge,  of  a 

diaphragm  comprising  a  ring  of  flexible  ma- 
terial having  outer  and  inner  flat  portions 

adjacent  its  outer  and  inner  edges  respec- 
tively, and  a  corrugated  portion  interme- 

£0  diate  said  flat  portions,  said  outer  flat  por- 
tion bearing  on  said  knife  edge,  a  non-flexi- 

ble member  mounted  with  its  outer  edge  con- 
tacting said  inner  flat  portion  but  not  at- 
tached thereto,  and  a  stylus  connected  to 

25  said  non-flexible  member,  substantially  as 
described. 

5.  In  sound  recording  apparatus,  the  com- 
bination with  a  recording  stylus,  of  a  dia- 
phragm   connected    thereto    comprising    a 

30  rigid  inner  portion  and  an  outer  portion 
mounted  to  vibrate  therewith,  and  formed 
of  acetyl  cellulose,  substantially  as  described. 

C.  In  apparatus  of  the  class  described,  the 
combination  with  a  stylus,  of  a  diaphragm 

35  connected  thereto  comprising  a  rigid  inner 
portion  and  an  outer  ring  portion  mounted 
to  vibrate  therewith,  but  not  attached  there- 

to, said  outer  ring  portion  being  formed  of 
a  flexible  porous  organic  material  with  a 

40  central  ring-shaped  corrugation  therein,  and 
means  for  supporting  said  diaphragm  con- 

tacting said  ring  portion  outside  of  said 
corrugation,  substantially  as  described. 

7.  In  apparatus  of  the  class  described,  the 
45  combination  with  a  stylus,  of  a  diaphragm 

connected  thereto  and  comprising  a  rigid 
inner  portion  and  an  outer  portion  formed 
of  flexible  material  and  having  central  stif- 

fening means,  a  knife  edge  contacting  the 
50  upper  surface  of  the  outer  portion  on  one 

side  of  said  stiffening  means,  said  rigid  inner 
portion  having  a  sharp  outer  edge  contacting 
the  under  surface  of  said  outer  portion  on 
the  side  of  said  stiffening  means  opposite 

55  that  contacted  by  said  knife  edge,  and  elas- 
tic means  for  holding  said  inner  portion  in 

contact  with  said  outer  portion,  substantially 
as  described. 

8.  In  sound  recording  apparatus,  the  com- 
60  bination  with  a  sound  box,  of  a  stiffened 

diaphragm  member  mounted  therein  but  not 
secured  thereto  and  having  flexible  free 
edges,  a  non-flexible  diaphragm  member 
mounted  to  vibrate  with  said  stiffened  dia- 

phragm member  but  not  secured  thereto,  65 
and  a  stylus  connected  to  said  non-flexible 
diaphragm  member,  substantially  as  de- 
scribed. 

9.  In  sound  recording  apparatus,  the  com- 
bination with  a  recording  stylus  and  a  yield-  70 

ing  member  carrying  the  same,  of  a  dia- 
phragm and  a  connection  between  said  mem- 

ber and  diaphragm  having  universal  move- 
ment with  respect  to  said  member  and  dia- 

phragm, said  yielding  member  normally  ex-  75 
erting  a  pressure  on  said  connection  to  force 
the  same  toward  said  diaphragm,  substan- 

tially as  described. 
10.  In    sound   recording    apparatus,    the 

combination  with  a  sound  box,  of  a  flexible  80 
ring  diaphragm  mounted  therein,  said  dia- 

phragm   having    an    annular    corrugation 
therein  and  being  formed  of  a  compound 
of  cellulose,  a  non-flexible  member  mounted 
to  contact  one  edge  of  said  ring  but  not  85 
secured  thereto,  and  a  recording  stylus  con- 

nected to  said  non-flexible  member,  substan- 
tially as  described. 

11.  In  sound  recording  apparatus,  the 
combination  with  a  sound  box,  of  a  stiff  cor-  90 
rugated  annular  diaphragm  member  mount- 

ed therein  but  not  secured  thereto  and  hav- 
ing a  free  flexible  inner  edge,  a  support 

engaging  said  member  adjacent  its  inner  edge 
but  not  secured  thereto,  and  a  stylus  con-  95 
nected  to  said  support  and  adapted  to  vi- 

brate with  said  diaphragm  member,  substan- 
tially as  described. 

12.  As  a  new  article  of  manufacture,  an 

annular  diaphragm  of  acetyl  cellulose,  sub-  10° 
stantially  as  described. 

13.  As  a  new  article  of  manufacture,  an 
annular  flexible  diaphragm  of  acetyl  cellu- 

lose formed  with  a  concentric  annular  stif- 

fening corrugation  and  flat  portions  on  the  i05 
inside  and  the  outside  of  the  same,  substan- 

tially as  described. 
14.  In  sound  recording  apparatus,  the 

combination  with  a  recording  stylus  and  a 

resilient  member  carrying  the  same,  of  a  dia-  li0 
phragm,  and  connecting  means  having  a  uni- 

versal connection  with  said  resilient  mem- 
ber and  also  with  said  diaphragm,  substan- 

tially as  described. 

This   specification   signed   and   witnessed   H5 
this  7th  day  of  June  1910. 

THOS.  A.  EDISON". Witnesses : 
Dyer  Smith, 

J.  M.  Caneield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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Application  filed  May  15, 1912.     Serial  No.  697,426. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Pliny  Cattjcci,  a 

citizen  of  the  United  States,  residing  in  the 
city  of  Newark,  county  of  Essex,  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs, 
of  which  the  following  is  a  specification. 

The  prime  object  of  my  invention  is  to  so 
construct  the  case  of  a  phonograph  as  to 

10  provide  in  itself  sound  amplifying  means 
without  special  adaptation  of  the  sound  con- 

ductor or  so  called  horn. 
In  phonographs  of  the  disk  type,  as  at  the 

present  day  constructed,  it  is  the  practice 
15  either  to  lead  a  sound  conductor  or  tube 

from  the  reproducer  to  an  external  sound 
amplifying  horn  or  lead  such  tube  to  the 
upper  face  of  the  case,  and  thence  construct 
within  the  case  a  more  or  less  distorted  fun- 

2o  nel  shaped  sound  amplifier,  the  degree  of 
distortion   depending   of   course   upon   the 
space  within  this  case  after  the  motor  and 
other  operating  parts  have  been  provided 
for.    After  a  series  of  exhaustive  experi- 

25  ments,  I  have  found  that  the  case  itself, 
without    material    modification,    might    be 
utilized  as  a  sound  amplifying  device  so  that 
the  distorted  amplifier,  above  referred  to, 
may  be  wholly  dispensed  with  and  a  simple 

30  deflector  of  metal,  wood  fiber,  or  other  suit- 
able material  may  be  located  adjacent  to 

the  exit  of  the  sound  waves  from  the  con- 
ductor when  substantially  the  same  results 

and  even  in  some  cases  better  results  have 

35  been  obtained  than  by  the  old  form  of  struc- 
ture.   I  have  also  discovered  that  the  use 

of  reflectors,  constructed  upon  the  mathe- 
matical principle  of  the  conic  section  gives 

far  better  results  than  it  is  possible  to  ob- 
40  tain  by  means  of  the  old  form  of  horn, 

either    of   the   external    or   internal    type. 
These  conic  section  reflectors  may  be  semi- 
elliptical,   parabolic,   or  hyperbolic,   or   in 
some  cases  they  may  be  semi-spherical,  de- 

45  pending  of  course  upon  the  degree  of  con- 
centration and   directness  with  which  the 

sound  waves  should  be  delivered  from  the 
machine.     Of  course  it  is  to  be  understood 
that  with  the  conic  section  form  of  sound 

50  reflector,  the  sound  from  the  conductor  must 
be  delivered  at  the  focus  of  the  reflector 

whence  it  may  radiate  to  the  face  of  the  re- 
flector and  thence  be  deflected  in  the  proper 

direction  in  accordance  with  the  particular 
55  form  of  reflector  used. 

In  carrying  out  my  invention,  I  make  use 
of  the  structures  illustrated  in  the  accom- 

panying drawings,  and  described  in  detail 
in  the  following  specification. 

Figure  1  is  a  plan  view  of  the  complete  60 
phonograph.     Fig.  2  is  a  side  elevation  of 
the  same.     Fig.  3  is  a  vertical  section  on  line 
3 — 3  of  Fig.  1.     Fig.  4  is  a  horizontal  sec- 

tion through  line  4—4  of  Fig.  3.     Fig.  5  is 
a  detached  plan  view  of  the  perforated  side  65 
cover  of  the  case.     Fig.  6  is  an  inside  ele- 

vation of  one  section  of  the  cover.     Fig.  7 
is  an  outside  elevation  of  the  same.     Fig.  8 
is  an  end  view  of  the  sound  box  and  con- 

ductor in  playing  position.     Fig.  9  is  a  simi-  70 
lar  section  view  but  with  the  sound  box  re- 

versed or  elevated  for  the  purpose  of  re- 
placing the  stylus  needle.     Figs.  10  and  11 

are  vertical  cross  sections  on  line  10,  11  of 
Fig.   3,  showing  the  two  positions  of  the  75 
sound  box  tube.     Figs.  12  and  13,  show  dia- 
grammatically  curved  deflectors. 

Similar  reference  numerals  refer  to  like 
parts  throughout  the  specifications  and 
drawings.  80 
The  case  1  of  the  phonograph  is  of  the 

usual  rectangular  form  and  is  illustrated  in 
the  drawings  as  having  the  cover  2,  bottom 
3,  and  two  sides  4  and  5.     I  also  provide 
a  single  support  post  6,  as  shown  in  Fig.  85 
4,  for  the  purpose  of  supporting  the  over- 

hanging angle  of  the  cover  and  connecting 
the  same  to  the  bottom,  so  as  to  render  the 
case  rigid.  The  two  remaining  sides  of  the 
case  may  either  be  left  open  entirely  or  they  90 
may  be  covered  with  a  perforated  sheet  of 
metal  7,  bent  in  the  middle  at  a  right  angle 
to  conform  to  the  shape  of  the  case,  the  ex- 

treme ends  of  this  sheet  of  metal  may  be 
secured  to  the  sides  4  and  5  by  the  screws  95 
8.  This  sheet  of  metal,  for  the  purpose  of 
permitting  the  free  exit  of  the  sound  waves 
emanating  from  the  sound  box,  may  be  per- 

forated in  any  suitable  or  desired  design,  but 
I  have  found  that  the  stamping  of  semi-cir-  100 
cular  or  crescent  cuts  through  the  material 
pressing  the  same  inwardly,  as  shown  in 
several  of  the  drawings,  gives  very  good  re- 

sults and  does  not  materially  muffle  the 
sound.  This  perforated  cover  7  may  be  made  105 
of  wood,  wood  veneer,  sheet  metal,  sheet 
fiber,  vulcanized  rubber,  or  any  material 
from  which  it  can  be  cheaply  and  readily 
made,  or  molded  to  conform  to  the  contour 
of  the  case  substantially  as  shown.  110 
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The  sound  box  and  sound  conveyer  tube 
may  be  of  any  usual  or  preferred  type,  as 
for  example,  such  as  are  illustrated  in  my 
prior  patent  applications,  Ser.  Nos.  693,352 

5  and  693,353,  or  the  conveyer  tube  itself  may 
be  constructed  as  illustrated  in  Fig.  3  and 
several  of  the  other  figures.  In  this  case,  I 
provide  the  tubular  standard  9  secured  to 
the  cover  of  the  case  in  any  convenient  man- 

10  ner,  but  preferably  in  one  corner  of  the  cover 
as  illustrated  in  Figs.  1  and  3.  The  interior 
of  this  standard  is  provided  with  the  upper 
and  lower  bearings  10  and  11  for  the  vertical 
portion  of  the  elbow  12,  so  that  said  elbow 

15  may  freely  revolve  or  oscillate  within  said 
bearings.  Projecting  forward  from  the 
elbow  12  is  the  supporting  tube  from  the 
outer  end  of  which  projects  the  tapering 
bearing  section  14.     Extending  within  the 

20  horizontal  parts,  as  thus  described,  is  the 
sound  box  tube  section  15  to  the  inner  end 

of  which  is  coupled  the  bearing  section  16,  the 
diameter  of  the  latter  being  such  as  to  nicely 
fit  the  horizontal  section  of  the  elbow,  12. 

25  The  sections  15  and  16  may  be  secured  to- 
gether in  amr  convenient  manner  so  as  to  be 

substantiallv  rigid,  as  for  example,  by  means 
of  the  rivet  17.  The  inner  section  16  is  pro- 

vided with   a   circumferential  slot   18  into 
30  which  extends  the  reduced  end  of  the  screw 

19,  which  latter  is  screw  threaded  into  the 
horizontal  section  of  the  elbow  12,  the  pur- 

pose of  which  is  to  axially  limit  the  oscilla- 
tions of  the  tube  section  15  and  16. 

35  From  an  inspection  of  Figs.  8,  9,  10  and 
11,  it  will  be  seen  that  the  sound  box  with 
the  elbow  tube  15,  may  be  swung  into  the 
playing  position  shown  in  Fig.  8,  or  it  may 
be  swung  into  the  upper  position  shown  in 

40  Fig.  9,  in  which  latter  position  the  needle 
of  the  sound  box  may  be  replaced.  In  prac- 

tice, when  the  needle  rests  upon  the  surface 

of  the  record,  the  tube  16  will  be  in  the  po- 
sition shown  in  section  in  Fig.  10,  with  the 

45  slot  18,  just  out  of  contact  with  the  point  of 
the  screw  19,  so  that  the  overhanging  weight 
of  the  offset  sound  box  will  cause  the  needle 
to  bear  with  requisite  pressure  upon  the  face 
of  the  record  and  yet  follow  the  irregulari- 

50  ties  of  the  record,  due  either  to  the  warp- 
ing of  the  same  or  the  uneven  running  of  the 

tablet  support  or  turn-table,  45.  In  the  po- 
sition shown  in  Fig.  8,  the  sound  box  is  free 

to  rise  and  fall  with  such  irregularities  of 
55  movement  without  interference  between  the 

point  of  the  screw  19,  and  the  end  of  the 
slot  18.  The  opposite  end  of  the  slot  18 
serves  to  limit  the  oscillation  of  the  sound 
box  15  in  the  opposite  direction. 

60  The  sound  box  tube  15,  and  its  extension 
16,  may  be  considered  as  one  tube,  but  for 
manufacturing  purposes  may  be  made  in  the 
two  section  15  and  16,  riveted  together  by 
means  of  the  rivet  17.    The  horizontal  por- 

65  tion  of  the  tone  arm  or  elbow  12,  permits 

the  free  end  of  the  sound  box  tube  15,  to 

swing  in  the  arc  of  a  horizontal  circle,  par- 
allel to  the  plane  of  the  tablet  support  45. 

The  record  tablet  support  45,  is  detach- 
ably  mounted  upon  the  upper  end  of  shaft  70 
44.    This  support  consists  simply  of  a  disk 

of  metal  pressed  to  shape  with  the  over- 
hanging flange  55.  f 

66  is  a  brake  plate  secured  to  the  top  of 
the  case  upon  which  the  pivoted  lever  73  is  75 
mounted,  said  lever  having  a  finger  piece  74, 
at  its  free  extremity.  By  the  use  of  this 
brake  lever  73,  the  rotation  of  the  record 
tablet  support  45  may  be  quickly  stopped. 
From  the  description  of  the  sound  con-  so 

ductor  tube,  above  referred  to,  in  connection 
with  Fig.  3  of  the  drawings,  it  will  be  noted 
that  the  tube  proper  terminates  at  the  lower 
side  of  the  cover  2  of  the  case,  thus  the 
sound  waves  are  projected  into  the  open  85 
space  within  the  case  and  are  not  as  has 
hitherto  been  the  case  conducted  within  con- 

fined walls  to  the  open  atmosphere.  The 
projection  of  the  sound  waves  into  the  open 
case  now  requires  some  means  by  which  they  90 
may  be  deflected  or  reflected  into  the  open 
atmosphere.  I  have,  as  hitherto  indicated, 
provided  several  means  for  so  deflecting  or 
reflecting  the  sound  waves,  all  of  which 
means  embody  the  same  principle,  which  is  85 

the  employment  of  a  curved  surface  of  rev- 
olution of  some  one  of  the  conic  sections,  as 

for  example,  the  circle,  the  ellipse,  the  parab- 
ola, or  the  hyperbola — that  is  to  say,  the 

surface  of  a  sphere,  an  ellipsoid,  a  parabo-  100 
loid  or  an  hyperboloid.  In  practice  how- 

ever, I  use  a  half  conic  section  inasmuch  as 
to  use  the  whole  conic  section  of  revolution 
would  too  materially  enlarge  the  case.  As 

shoAvn  in  Fig.  3,  the  dotted  curved  line  with-  105 
in  the  case  illustrates  the  section  which  such 

a  reflector  may  take  and  may  diagrammati- 
cally  represent  any  one  of  the  conic  sections 
with  the  exit  from  the  sound  conductor  el- 

bow 12  located  substantially  at  the  focus  of  110 
the  conic  section.  I  thus  employ  one  of  the 
well  known  principles  of  the  concentration 
of  sound  by  means  of  a  reflector  so  placed 
as  to  direct  the  sound  to  the  open  atmos- 

phere and  gain  the  largest  and  best  results.  115 
In  practice,  I  find  it  somewhat  difficult 

and  expensive  to  construct  conic  section  de- 
flectors for  the  cheaper  grade  of  instru- 

ments and  to  take  advantage  of  the  prin- 
ciple and  secure  the  best  results  within  rea-  I20 

sonable  limits,  I  obtain  very  admirable 
sound  effects  from  using  a  simple  plane  de- 

flector 80  locating  the  same  in  the  corner  of 
the  case,  as  illustrated  in  Figs.  3  and  4  with 

its  upper  face  lying  in  a  plane  tangent  to  125  t 
the  theoretically  correct  conic  section  curve. 
This  may  be  a  piece  of  plane  wood  properly 
shaped  to  fit  the  corner,  or  it  may  be  con- 

structed of  fiber,  metal,  rubber,  papier 

mache,  or  any  suitable  material  either  with  18° 
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or  without  inherent  resonant  qualities.  This 
particular  form  of  deflector,  however,  I  have 
made  the  subject-matter  of  my  divisional 
Patent  #1.067,405. 

5  It  might  be  thought  that  the  location  of 
the  motor  within  the  path  of  the  sound 
waves  from  the  reflector  amplifier,  would 
interfere  with  the  clearness  of  the  same,  or 
that  the  slight  noise  or  rattle  of  the  same 

10  would  interfere  with  the  sound  waves  com- 
ing from  the  record.  This  however,  is  not 

the  case,  and  in  practice  there  seems  to  be 
no  interference  whatsoever  even  though  the 
motor  is  located  in  substantially  the  direct 

15  line  of  the  sound.  In  order  however,  to 
protect  the  motor  from  the  access  to  dust 
and  dirt  and  the  like,  which  may  be  floating 
in  the  atmosphere,  I  may  provide  a  cover 
85  for  the  same  such  cover  completely  in- 

20  closing  the  motor  against  the  under  side  of 
the  cover  of  the  case. 

I  do  not  wish  it  considered  or  understood 
that  I  regard  the  various  forms  of  conic 
sections  to  be  utilized  for  the  sound  ampli- 

25  fying  device  to  be  modifications,  as  they  are 
different  forms  for  accomplishing  slightly 
varying  results.  For  example,  phonographs 
of  various  grades  are  manufactured  and  put 

upon  the  market.    The  high  grade  and  ex- 
30  pensive  instrument  will  warrant  the  instal- 

lations of  the  most  perfect  type  of  conic 
section  deflector,  while  the  expense  of  such 
a  deflector  in  the  low  grade  instrument 
would  be  prohibitive,  and  yet  there  is  a 

35  wider  market  for  a  low  grade  instrument. 
I  make  use  of  the  deflector  board  80  as  illus- 

trated in  Fig.  3  locating  the  plane  of  the 
same  in  the  tangent  to  the  theoretically  cor- 

rect conic  section.    It  will  thus  be  seen  that 

40  I  accomplish,  by  the  structure  in  the  draw- 
ings as  described  above,  all  of  the  objects 

and  purposes  originally  set  out,  and  that 
the  resulting  structure  is  an  instrument 
which  may  vary  through  all  of  the  regu- 

45  lar  manufacturing  grades. 
In  Figs.  12  and  13, 1  have  shown  diagram- 

matically,  the  location  of  the  parabolic  re- 
flector as  at  81,  and  the  hyperbolic  reflector 

as  at  82,  with  the  exit  for  the  sound  waves 
50  from  the  conveyer  12,  as  located  at  the  focus 

of  the  curves. 
I  claim: 

1.  In  a  phonograph,  a  rectangular  box  or 
case,  means  for  conveying  sound  waves  to 

55  the  interior  of  said  case  at  one  corner  of  its 

top,  and  sound  amplifying  means  compris- 
ing the  under  face  of  the  top  of  said  case 

and  a  sound  reflector  within  said  case  and 

extending  into  the  corner  thereof  adjacent 
60  to  the  point  where  the  sound  waves  enter 

the  interior  of  said  case,  the  surface  of  said 
reflector  being  one  half  of  the  surface  gen- 

erated by  the  revolution  of  a  conic  section. 
2.  In  a  phonograph,  a  rectangular  case 

65   open  on  two  of  its  adjacent  sides  and  closed 

upon  its  top,  bottom  and  two  remaining 
sides,  means  for  conveying  sound  waves  to 
the  interior  of  said  case  through  one  corner 

of  the  top  thereof  adjacent  to  the  angle  be- 
tween said  closed  sides,  and  sound  amplify-  70 

ing  means  comprising  the  under  face  of 
the  top  of  said  case  and  a  sound  reflector 
located  in  said  case  and  extending  into 

the  angle  between  said  closed  sides  adja- 
cent to  the  point  where  the  sound  waves  75 

enter  said  case,  said  reflector  being  one  half 
the  surface  generated  by  the  revolution  of  a 
conic  section. 

3.  In  a  phonograph,  a  rectangular  case 
open  upon  two  adjacent  sides   and  closed  80 
upon  its  top,  bottom  and  two  remaining 
sides,  means  for  conveying  sound  waves  to 
the  interior  of  said  case  through  one  corner 
of  the  top  thereof,  and  sound  amplifying 
means  comprising  the  under  face  of  the  top  85 
of  said  case  and  a  sound  reflector  located 
within  said  case  and  extending  into  the 
angle  between  its  two  closed  sides  adjacent 
to  the  point  where  the  sound  waves  enter 
said  case,  said  sound  reflector  being  one  90 

half  the  surface  generated  by  the  revolu- 
tion of  a  conic  section  and  having  the  focus 

of  said  surface  located  at  a  point  where 
said  sound  waves  enter  said  case. 

4.  In  a  phonograph,  a  supporting  case,  a  95 
sound  conveyer  tube  pivotally  mounted  upon 
one  corner  of  said  case  and  communicating 

with  the  interior  thereof,  and  sound  am- 
plifying means  comprising  the  under  face  of 

the  top  of  said  case  and  a  sound  reflector  100 
located  within  said  case,  said  reflector  being 

one  half  the  surface  generated  by  the  revo- 
lution of  a  conic  section  and  having  the 

focus  of  said  surface  coincident  with  the 

under  face  of  the  top  of  said  case  and  lo-  105 
cated  at  the  point  where  the  sound  waves 
enter  said  case. 

5.  In  a  phonograph,  a  rectangular  box  or 
case   having   means   for   conveying   sound! 
waves  to  the  interior  of  said  case  at  one  110 
corner  of   its  top,   and   sound   amplifying 
means  comprising  the  under  face  of  the  top 
of  said  case  and  a  sound  reflector  having 
one  half  the  surface  of  a  paraboloid  extend- 

ing into  the  interior  of  said  case  with  the  115 
focus  of  said  paraboloid  located  at  the  point 
where  the  sound  waves  enter  the  interior  of 
said  case. 

6.  In  a  phonograph,  a  rectangular  case 
open  upon  two  adjacent  sides  and  closed  at  120 
its  top,  bottom  and  two  remaining  sides, 
means  for  conveying  sound  waves  to  the 
interior  of  said  case  through  one  corner  of 
the  top  thereof,  and  sound  amplifying  means 
comprising  the  under  face  of  the  top  of  said  12S 
case  and  a  sound  reflector  located  within 

said  case  and  extending  into  the  angle  be- 
tween its  two  closed  sides,  said  reflector 

being  one  half  the  surface  of  a  paraboloid 
with  the  focus  thereof  coincident  with  the  130 
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point  where  the  sound  waves  enter  the  in- 
terior of  said  case. 

7.  In  a  phonograph,  a  rectangular  box  or 
case    having   means    for    conveying    sound 

5  waves  to  the  interior  of  said  case  at  one 
corner  of  its  top.  and  sound  amplifying 
means  comprising  the  under  face  of  the  top 
of  said  case  and  a  sound  reflector  within 
said  case,  said  reflector  being  one  half  the 

10  surface  of  a  paraboloid  and  having  the  focus 
thereof  coincident  with  the  under  face  of 
said  top  at  the  point  where  the  sound  waves 
enter  the  interior  of  said  case. 

8.  In  a  phonograph,  a  rectangular  case 
15  open  upon  two  adjacent  sides  and  closed  at 

its  top,  bottom  and  two  remaining  sides, 
means  for  conveying  sound  waves  to  the 
interior  of  said  case  through  one  corner  of 
its  top,  and  sound  amplifying  means  com- 

20  prising  the  under  face  of  the  top  of  said 
case  and  a  sound  reflector  located  within 

said  case  and  extending  into  the  angle  be- 
tween its  two  closed  sides,  said  reflector 

being  one  half  the  surface  of  a  paraboloid 
25  and  having  the  focus  thereof  coincident 

with  the  under  face  of  said  case. 

9.  In  a  talking  machine,  the  combination 
of  a  tubular  tone  arm  normally  extending 
toward  the  record  to  be  plaj^ed  and  pivoted 

30  to  swing  in  a  horizontal  plane,  a  sound  box 
tube  having  a  rectangular  bend  therein,  one 
arm  of  which  tube  is  inserted  into  said  tone 
arm  to  permit  the  other  arm  of  said  tube 
to  oscillate  in  a  vertical  plane,  and  means 

for  permitting  a  free  but  limited  oscilla-  35 
tion   of   said   sound  box  tube   around  the 
axis  of  said  tone  arm. 

10.  In  a  talking  machine,  the  combination 
of  a  tubular  tone  arm  normally  extending 
toward  the  record  to  be  played  and  adapted  40 
to  swing  in  a  horizontal  plane,  a  sound  box 
tube  inserted  into  the  free  end  of,  and  in 
axial  alinement  with  said  tubular  tone  arm, 
said  sound  box  tube  having  a  rectangular 
bend  therein  near  its  free  end,  and  means  45 
upon  said  tone  arm  and  said  sound  box  tube 

for  permitting  a  free  but  limited  oscilla- 
tion of  said  sound  box  tube  around  the  axis 

of  said  tone  arm. 

11.  In  a  talking  machine,  the  combina-  50 
tion  of  a  tubular  tone  arm  normally  extend- 

ing toward   the   record   to   be   played    and 
adapted  to  swing  in  a  horizontal  plane,  a 
sound  box  tube  inserted  into  the  free  end 
of  said  tone  arm  and  in  axial  alinement  55 
therewith,  a  circumferential  slot  in  said 
sound  box  tube,  and  a  screw  pin  inserted 
into  said  tone  arm  for  engagement  with  said 
slot  whereby  said  sound  box  tube  may  have 
a  free  but  limited  axial  oscillation  within  G0 
said  tone  arm. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  this  10th  day  May,  1912. 

PLINY  CATUCCI. 

Witnesses : 
Norman  E.  Ztjsi, 
August  F.  Meisselbach. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Albert  F.  Madden, 

a  citizen  of  the  United  States,  residing  in 
the  city  of  Newark,  county  of  Essex,  State 

&  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Motor-Driven 
Phonographs,  of  which  the  following  is  a 
full  and  clear  specification. 
My  invention  relates  in  general  to  pho- 

10  nographs  of  the  disk  type  and  more  espe- 
cially to  motor  driven  phonographs  in 

which  mechanism  is  provided  for  automati- 
cally stopping  and  repeating  the  reproduc- 

tion. 

15  In  order  to  indefinitely  repeat  the  repro- 
ductions on  phonographs,  it  is  desirable 

that  some  form  of  power  drive  be  employed 
which  is  continuous  in  its  operation,  that  is 

to  say,  to  avoid  the  necessity  of  intermit- 
20  tent  winding  or  storing  of  power  in  the 

drive  mechanism  as  takes  place  in  the  usual 
spring  motor  driven  phonographs.  Power 
is  also  necessary  to  actuate  the  repeating 
mechanisms.     The   term   "  motor "   as  em- 

25  ployed  herein,  is  intended  to  indicate  a 
power  motor,  preferably  electric,  to  dis- 

tinguish the  driving  means  from  the  usual 
spring  poAver  drive  mechanism  in  which  the 
energy  is  stored  by  a  manual  operation  in 

30  the  act  of  winding. 
It  has  heretofore  been  proposed  to  employ 

the  electric  motor  for  driving  phonographs. 
Due  to  the  variation  in  line  voltage  which 
is  usually  experienced  in  the  operation  of 

85  electric  motors,  considerable  difficulty  has 
been  met  in  applying  the  electric  motor 
drive  to  phonographs.  The  pitch  of  the 
tone  reproduced  by  the  phonograph,  is  of 
course   under   the   direct   influence   of   the 

40  speed  at  which  the  record  is  driven,  and  the 
slightest  perceptible  variation  in  the  speed 
of  the  record  interferes  with  the  quality  of 
the  reproduction.  It  will  therefore  be  ap- 

parent that  the  success  of  a  repeating  pho- 
45  nograph  depends  in  a  large  measure  upon 

the  proper  control  of  the  driving  mecha- 
nism employed  and  that  the  use  of  an  elec- 

tric motor  can  be  practicable  only  when  ac- 
companied by  a  positive  and  reliable  speed 

50  control  for  the  motor. 

According  to  my  invention  I  employ  pref- 
erably an  electric  motor  in  conjunction  with 

a  reliable  governor  of  special  design,  and 
this  source  of  power  is  utilized  for  the  driv- 

65  ing  of  the  phonograph  and  also  as  a  source 

of  power  for  the  actuating  mechanism  of 
the  repeating  devices. 

The  invention  will  be  more  clearly  under- 
stood from  the  description  of  a  specific  em- 

bodiment of  the  invention   which   I  have  60 
illustrated  by  way  of  example  in  the  accom- 

panying drawings. 
It  will  be  understood  that  the  details  of 

construction  herein  shown  are  only  given  to 
enable  those  skilled  in  this  art  to  under-  65 
stand  the  principles  of  my  invention  and  to 
make  and  use  the  same,  as  it  will  be  appar- 

ent that  the  principles  which  form  the  basis 
of  my  present  invention  may  be  applied  or 
utilized  in  many  different  constructions  70 
while  still  gaining  the  desired  results. 

In  said  drawings:  Figure  1  is  a  top  plan 
view  of  the  apparatus  showing  the  location 
of  the  various  elements.    Fig.  2  is  a  similar 
view    of    the    reproducing    and    repeating  75 
mechanism,  parts  being  shown  in  horizon- 

tal section.    Figs.  3  and  4  are  diagrammatic 
details  illustrating  the  operation  of  one  of 
the  valve  mechanisms  employed.     Fig.  5  is 
an  underneath  plan  view  of  the  electric  mo-  80 
tor  and  speed  control  devices.     Fig.  6  is  a 
front  elevation  of  the  same.    Fig.  7  is  a  side 
elevation  of  the  manually  operated  speed 
regulator.    Fig.  8  is  a  front  vertical  section 
of  the  same.    Fig.  9  is  a  similar  view  of  the  85 
friction  brake  running  in  oil.    Fig.  10  is  a 
face  view  of  the  friction  surface  employed. 
Fig.  11  is  a  top  plan  view  with  parts  in 
horizontal  section,  showing  the  compressor 
for  the  repeating  system,  and  its  driving  con-  90 
nection.    Fig.  12  is  a  vertical  section  of  the 
valves  employed  in  the  compressor.     Fig. 
13  is  a  vertical  section  of  the  cam  operated 
valve  device  for  controlling  the  supply  of 
air  under  pressure  to  the  repeating  devices.  95 
Fig.   14  is  a  side  elevation  illustrating  in 
detail  the  outer  end  of  the  reproducer  arm 
and  parts  of  the  repeating  devices.    Fig.  15 
is  a  transverse  sectional  elevation  on  line 

XV— XV  of  Fig.  14.     Fig.  16  is  a  detail  1 00 
vertical  section  showing  the  main  shaft  or 
arbor   and   turn-table   of   the   phonograph. 
Fig.  17  is  a  detail  plan  view  with  parts  in 
section  showing  the  electric  switch  and  its 
control  device.    Fig.  18  is  a  transverse  sec- 

tion of  the  switch  plunger.     Fig.  19  is  a 
longitudinal    section    through    the    switch 
plunger  and  its  control  mechanism. 

Eeferring  more  specifically  to  said  draw- 

ings, 1  indicates  the"  cabinet  of  the  machine, 
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2  the  turn-table  or  record  support,  and  3 
the  main  shaft  or  arbor  by  which  the  turn- 

table and  record  are  supported  and  driven. 
The  turn-table  2  is  threaded  on  to  the  arbor  3 

g  at  the  point  4,  and  the  arbor  rotates  in  a  bear- 
ing 5,  which  is  secured  by  threaded  collar 

6  resting  upon  the  support  7,  which  forms 
a  part  of  the  cabinet  1.  (See  Fig.  16.)  The 
arbor  3  rests  upon  a  step  bearing  indicated 

10  at  8  in  Figs.  5  and  6.  Arbor  3  passes 
through  a  housing  9  within  which  a  worm 
gear  10  secured  on  said  arbor  operates  un- 

der the  influence  of  a  worm  shaft  11,  driven 

by  electric  motor  12.     Shaft  11  has  opera- 
15  tively  coupled  therewith  a  ball  governor  13, 

the  sliding  member  14  of  which  terminates 
in  a  disk  15  within  the  friction  brake  hous- 

ing 16,  as  illustrated  in  Fig.  9.  The  hous- 
ing 16  has  threaded  into  it  a  head  portion 

20  17,  the  tubular  extension  .18  of  which  is 
slidably  mounted  upon  a  bearing  stud  19, 
which  is  fixed  in  the  framework  20.  Stud 
19  is  formed  with  an  axial  bore  in  which  the 
reduced  end  21  of  the  shaft  11  is  journaled. 

25  A  ball  stop  22  is  positioned  in  said  bore  by 
the  set  screw  23.  The  inner  face  24  of  the 
housing  16  has  a  tubular  inward  extension 
25  projecting  axially  toward  the  disk  15 
of  the  sliding  member  14,  and  in  the  annular 

30  pocket  thus  provided,  a  friction  body  of 
leather  or  other  suitable  material  26  is  dis- 

posed having  its  exposed  face  provided  with 
radial  grooves  27. 

The  space  within  the  housing  16  is  sup- 
35  plied  with  a  body  of  lubricating  oil  28  in 

which  the  disk  15  runs.  The  disk  15  en- 
gages the  friction  material  26  and  tends  to 

retard  the  rotation  of  the  shaft  11.  During 
the  rotation  of  the  disk  15,  lubricating  oil 

40  is  continuously  carried  around  by  the  disk 
so  that  the  entire  surface  of  the  friction 
material  26  is  thoroughly  lubricated,  this 
result  being  aided  by  the  grooves  27  formed 
in  the  lubricating  material  26,  whereby  the 

45  lubricating  oil  is  better  presented.  The 

high  speed  of  the  motor  and  disk  necessi- 
tates a  thorough  and  constant  lubrication 

of  the  friction  surface  at  all  times,  as  other- 
wise it  would  be  impossible  to     accurately 

50  control  the  speed  of  the  drive,  due  to  ir- 
regular friction  and  generation  of  heat.  It 

is  this  difficulty  which  has  heretofore  stood 
in  the  way  of  the  successful  application  of 
the  motor  drive  to  phonographs. 

55       The  friction  exerted  between  the  material 

26  and  the  disk  15  may  be  manually  regu- 
lated. For  this  purpose  the  housing  16  is 

slidably  mounted  on  the  stud  19,  as  above 
referred   to,    and    any    suitable    regulating 

60  mechanism  may  be  employed  for  control- 
ling the  position  of  the  housing  16.  I  have 

herein  shown  this  regulating  mechanism  as 

comprising  a  pin  29  which  engages  in  a  per- 
foration formed  in  sleeve  18,  and  which  is 

65  operated  axially,  of  shaft  11  by  a  screw  30 

slid  in  and  out  by  pinion  31  and  segment 
gear  32.  Screw  30  is  slidably  mounted  in 
bracket  33  which  is  secured  to  the  frame- 

work 34.  Segment  gear  32  is  fixed  on  shaft 
or  stud  35  by  a  nut  36,  and  shaft  35  is  70 
freely  journaled  in  the  bearing  37  which 
depends  from  the  framework  34.  An  op- 

erating handle  38  is  fixed  on  the  outer  end 
of  shaft  35  for  rotating  the  same  when  the 
friction  brake  is  to  be  adjusted  manually.  75 

It  will  be  seen  that  during  the  operation 
of  the  motor  12.  the  sliding  member  14  of 
the  governor  13  will  assume  a  normal  posi- 

tion on  shaft  11,  in  which  position  a  con- 
stant friction  will  be  exerted  between  disk  go 

15  and  the  friction  material  26.  Any  tend- 
ency toward  increased  speed  of  motor  12 

draws  the  disk  15  into  firmer  engagement 
with  the  friction  material  26  so  that  the  re- 

tarding influence  of  the  brake  is  increased  85 
and  thus  the  increased  speed  of  the  motor  is 
checked.  Should  the  power  of  the  motor 
12  tend  to  diminish,  the  pressure  exerted  by 
disk  15  against  the  friction  material  26  is 
relieved  so  that  the  motor  may  continue  to  90 
operate  at  the  same  speed.  This  normal 
speed  is  of  course  at  all  times  under  the 
control  of  the  manual  adjustment  effected 
through  the  operation  of  lever  38. 

The  mechanism  thus  far  described  consti-  95 
tutes  the  adjustable  constant  speed  motor 
drive  for  the  phonograph.  The  reliable 
speed  control  above  described,  makes  it  pos- 

sible to  employ  the  same  motor  for  supply- 
ing compressed  air  to  a  pneumatic  repeat-  100 

ing  system,  without  interfering  with  the 
pitch  of  the  tone  being  reproduced.  A  pres- 

sure of  from  one  to  two  pounds,  which  may 
amply  suffice  for  the  pneumatic  devices, 

may  be  generated  in  this  Avay  without  per-  105 
ceptible  variation  in  the  speed  of  the  motor. 
A  pneumatic  repeating  system  which  I  have 
employed  for  some  time  with  entirely  satis- 

factory results  will  now  be  described  by 
way  of  example.  no 

As  illustrated  in  Fig.  11,  the  main  shaft 
or  arbor  3  of  the  phonograph  has  secured 
to  it  within  the  housing  9  an  eccentric  disk 

50  running  in  oil,  which  operates  a  cross- 
head  51  mounted  to  slide  in  ways  52.  The  115 
crosshead  51  is  thus  oscillated  and  during  its 
operation  causes  a  reciprocation  of  a  piston 
rod  53  which  passes  through  a  bearing  54 
and  into  a  compressor  cylinder  55  where  it 
carries  a  piston  56.  Cylinder  55  has  a  port  120 
57  open  to  the  atmosphere  for  permitting 
the  escape  of  the  trapped  air  behind  the 
piston  56.  A  valve  housing  58  is  mounted 
on  the  outer  end  of  cylinder  55  and  contains  <a] 
passageways  for  the  intake  and  discharge  of  125 
air.  The  air  intake  occurs  through  the  plug 
59,  the  inner  end  of  which  forms  a  valve 
seat  for  the  ball  check  valve  60.  The  dis- 

charge of  compressed  air  takes  place 
through  the  plug  61  past  a  ball  check  valve  130 
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62  which  seats  on  an  annular  shoulder 

formed  in  the  valve  housing  58.  The  com- 
pressed air  nipple  63  is  threaded  into  the 

plug  61  and  suitably  communicates  with 
5  the  discharge  passage  therein.  A  pipe  64 

is  attached  to  nipple  63  and  leads  to  a 
reservoir  65  (see  Fig.  1).  A  safety  valve 
60  is  inserted  at  the  connection  of  pipe  64 
with  reservoir  65  to  blow  off  at  normal 

10  maximum  pressure  and  thus  maintain  the 
supply  of  compressed  air  within  reservoir 
65  at  constant  pressure  during  the  con- 

tinued operation  of  the  motor  12.     A  pipe 
67  leads  from  safety  valve  66  and  has  se- 

15   cured   thereto   a   flexible   soft   rubber   hose 
68  which  passes  through  a  suitable  auto- 

matic valve  device  and  leads  the  compressed 
air  to  the  actuating  devices  of  the  repeating 
system.     For  the  sake  of  clearness  I  shall 

20  first  describe  the  circuit  of  the  compressed 
air  from  this  point  through  the  different  ac- 

tuating devices,  and  afterward  consider  in 
detail  the  operation  of  the  automatic  control 
valve  by  which  the  supply  of  compressed 

25  air  to  the  actuating  devices  is  governed. 
Referring  to  Fig.  2,  it  will  be  seen  that 

the  compressed  air  is  first  led  from  hose  68 
to  a  nipple  69  communicating  with  a  pneu- 

matic cylinder  70.    A  piston  71  is  mounted 
gj  in  cylinder  70  and  normally  held  forward 

by  means  of  a  spring  72.  The  compressed 
air  entering  the  cylinder  70  operates  the 
piston  71  against  the  spring  72  thereby  rais- 

ing the  reproducing  sound  box  and  needle 
30  from  the  record  as  will  be  described.  Hav- 

ing traversed  a  suitable  portion  of  the  cyl- 
inder 70  the  piston  in  its  further  travel  un- 

covers a  port  73  from  which  leads  the  nip- 
ple 74  to  a  pipe  75  which  conducts  the  com- 

/.  ji  pressed  air  thus  escaping  from  cylinder  70 
into  an  intermediate  pneumatic  cylinder  76 
by  way  of  port  77.  A  piston  78  in  said  cyl- 

inder 76  is  thereby  operated  against  the 
pressure  of  its  return  spring  79  while  at 

45  the  same  time  the  compressed  air  is  flowing 
through  connection  80  into  the  pneumatic 
cylinder  81  of  the  shifting  mechanism  for 
the  reproducer  arm.  Cylinder  81  has  a  pis- 

ton  82   which  operates  a  rod  83  pivotally 
go  connected  with  an  arm  84  projecting  from 

a  collar  85  which  is  fixed  to  the  base  of  the 
reproducer  arm  86.  The  operation  of  piston 
82  by  the  compressed  air  entering  the  cylin- 

der 81  thus  swings  the  reproducer  arm  86 
bo  back  to  the  starting  point  of  the  record,  the 

needle  and  sound  box  having  been  previously 
elevated  from  the  record  by  the  action  of 
piston  71  in  cylinder  70.  The  reproducer 
arm  is  arrested  by  the  engagement  of  the 

60  screwliead  87  with  an  adjustable  stop  88 
which  is  mounted  in  the  jointed  bracket  89 
so  as  to  be  moved  into  and  out  of  operative 
position.  The  raising  of  the  needle  and 
sound  box  is  accomplished  by  means  of  pis- 

65  ton  rod  90  and  push  rod  91  secured  to  rod 

90  by  adjustable  connection  92,  and  slidably 
mounted  in  the  stationary  sleeve  93  which 
is  fixed  in  plate  94  secured  on  the  neck  95 
of  the  reproducer  arm  by  means  of  the  strap 
96  and  bolts  97,  as  illustrated  in  Figs.  2  70 
and  15.  The  push  rod  91  at  its  outer  end 

engages  an  arm  98  which  is  adjustably  se- 
cured to  the  U  tube  99  by  means  of  clamp 

100.  The  outer  end  of  piston  rod  90  passes 
through  the  plate  94  and  is  guided  therein.  75 
The  sound  box  is  illustrated  at  101  and  the 
needle  rod  at  102. 

Coincidentally  with  the  opening  of  the 
control  valve  which  admits  air  to  return 

the  arm,  the  control  valve  is  closed  auto-  go 
matically  by  the  returning  arm,  thereby 
shutting  off  the  air  supply.  During  this 
operation  sufficient  air  has  been  supplied  to 
the  pneumatic  devices  to  enable  the  accumu- 

lator or  storage  tank  76  to  continue  the  re-  85 
turn  of  the  arm  and  hold  the  arm  against 
stop  88  until  the  reproducer  needle  has  been 
gradually  lowered  upon  the  record  by  the 
escapement  valve  which  is  made  adjustable 
so  as  to  regulate  the  rapidity  at  which  the  90 
needle  is  lowered.  The  control  valve  I  have 
herein  illustrated  is  of  simple  and  reliable 
construction,  in  the  form  of  a  pinch  valve 
which  engages  the  flexible  soft  rubber  tube 
68  to  close  the  passageway.  Referring  to  95 
Fig.  2,  this  valve  is  shown  as  comprising  the 
semi-circular  abutment  103  which  is  mount- 

ed on  or  integral  with  an  adjustable  plate 
104  pivoted  to  base  plate  105  by  means  of 
screw  106  and  fixed  in  adjusted  position  100 
thereon  by  screw  107  which  passes  through 
the  slotted  end  108  of  the  plate  104.  This 
abutment  103  thus  constitutes  a  stationary 
valve  member  against  which  the  moving 
valve  member  presses  the  rubber  tube  to  105 
close  the  passageway.  The  moving  valve 
member  is  indicated  at  109  and  is  mounted 
on  or  integral  with  the  arm  110  which  is 
pivotally  secured  to  base  plate  105  by  means 
of  screw  111.  Valve  member  109  is  con-  110 
trolled  by  a  roller  112  journaled  on  a  stud 
113,  which  extends  vertically  from  a  hori- 

zontal base  114  which  is  journaled  in  the 
bearings  115  and  116.  (See  Fig.  13.)  A 
leaf  spring  117  suitably  mounted  at  the  side  115 
of  base  plate  105  engages  the  projecting  end 
of  base  114  and  tends  to  move  it  to  the  right 
in  Fig.  13.  The  stud  113  passes  through  a 
slot  118  formed  in  base  plate  105.  Base 
plate  105  is  fixed  to  the  standard  119  by  set  120 
screw  120.  The  roller  112  by  reason  of  the 
mounting  described  is  capable  of  moving 
bodily  toward  or  away  from  the  stationary 
cam  member  103  and  at  the  same  time  it 
may  roll  upon  the  moving  cam  member  109  125 
(Figs.  3  and  4),  the  stud  113  during  this 
latter  motion  rocking  with  the  base  114. 
The  roller  112  is  under  the  control  of  an 
adjustable  cam  121  formed  as  a  segment  of 
a  circle,  and  grooved  beneath  to  slide  on  a  130 
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rib  or  flange  122  formed  on  shelf  123  pro- 
jecting from  the  collar  85.  The  arm  84, 

above  referred  to,  is  slotted  at  124  on  the 
arc  of  a  circle  and  through  this  slot  a  pin 

5  125  passes  into  a  recess  formed  in  cam  121. 
Pin  125  is  connected  with  the  inner  end  of 

the  cam  adjusting  rod  126  by  means  of  the 
threaded  coupling  127.  The  outer  end  of 
the  cam  adjusting  rod  126  passes  through 

lO  the  plate  94  (Fig.  15)  and  has  secured  there- 
on a  thumb  screw  collar  128  and  a  collar 

129,  both  of  which  collars  are  seated  into 
plate  94  to  prevent  longitudinal  motion  of 
the  adjusting  rod  126. 

15  It  will  be  seen  from  the  construction  de- 
scribed, that  the  position  of  cam  121  with 

relation  to  arm  84  and  reproducer  arm  86, 
may  be  adjusted  by  turning  the  thumb 
screw  128,  whereby  the  cam  is  moved  toward 

20  or  away  from  the  outer  end  of  the  repro- 
ducer arm.  It  is  also  clear  that  the  cam  121 

will  move  relatively  to  the  roller  112  when 
the  reproducer  arm  moves.  The  position  of 
cam  121  is  so  adjusted  by  the  adjusting  rod 

25  126  that  the  cam  will  release  the  roller  112 
when  the  reproducer  arm  arrives  at  the  end 
of  the  record,  so  that  the  repeater  devices 
are  set  in  motion  by  the  compressed  air  thus 
admitted.    Having  arrived  at  the  termina- 

30  tion  of  the  record,  the  cam  121  which  has 
been  properly  adjusted  releases  roller  112, 
whereupon  the  roller  is  thrown  out  of  en- 

gagement with  the  valve  member  109  by 
the  action  of  leaf  spring  117  and  by  the 

35  pressure  of  the  flexible  hose  68.  The  air  is 
then  admitted  into  cylinder  70,  whereupon 
the  piston  71  is  moved  outward  and  thus  the 
push  rod  91  is  brought  into  engagement 
with  the  arm  98  and  the  reproducing  needle 

40  is  raised  off  the  record.  At  the  completion 

of  this  operation  the  piston  71  has  uncov- 
ered the  port  73  so  that  the  compressed  air 

is  admitted  into  cylinders  76  and  81,  storing 
a  charge  of  compressed  air  in  cylinder  76 

45  while  at  the  same  time  operating  piston  82 

in  cylinder  81  so  as  to  swing  the  repro- 
ducer arm  back  to  the  starting  point  of  the 

record.  The  adjustable  stop  88  has  pre- 
viously been  adjusted  to  arrest  the  repro- 

50  ducer  arm  upon  its  arrival  at  the  proper 
point  on  the  record.  In  the  act  of  arresting 
the  reproducer  arm,  the  screw  head  87  is  en- 

gaged by  the  stop  88.  Screw  head  87  may 
form  a  part  of  an  adjustable  escape  valve 

55  operating  stem  130  which  upon  the  engage- 
ment of  head  87  with  stop  88  is  caused 

thereby  to  open  a  by-pass,  whereby  the  pres- 
sure iii  the  actuating  devices,  and  especially 

in  cylinder  70,  is  permitted  to  escape.    Pref- 
60  erably  however  the  escape  valve  is  manually 

adjusted  as  illustrated  instead  of  being  au- 
tomatically operated,  and  the  escape  of  air 

through  the  escape  valve  is  continuous  but 
not  at  a  sufficient  rate  to  prevent  the  de- 

65  scribed  operation  of  the  pneumatic  devices. 

With  the  escape  of  this  pressure  the  piston 
71  returns  to  normal  position  under  the  in- 

fluence of  spring  72,  thus  permitting  the 
sound  box  and  reproducer  needle  to  return 
to  the  record.  Prior  to  the  opening  of  the  70 

by-pass  by  the  valve  operating  stem  130, 
the  reproducer  arm  has  arrived  at  the  be- 

ginning of  the  record,  and  in  reaching  this 
position  the  cam  121  which  as  before  stated, 
swings  with  the  arm,  has  again  engaged  the  75 
roller  112  and  forced  it  against  the  valve 
member  109  thus  pinching  the  tube  68 
against  the  stationary  valve  member  103 
and  cutting  off  further  supply  of  com- 

pressed air  to  the  actuating  devices.  The  80 
cylinder  76  serves  as  a  storage  reservoir  for 
the  supplemental  supply  of  compressed  air 
for  insuring  the  completion  of  the  return 
of  reproducer  arm  86  after  the  supply  of 

compressed  air  has  been  discontinued  by  the*  85 
shutting-off  of  valve  109. 

The  electric  switch  by  which  the  supply 
current  to  the  motor  12  is  controlled  is  illus- 

trated in  Figs.  1  and  17  to  19.    Referring 
especially  to  Fig.  1,  the  connection  with  the  so 
line  is  made  by  the  plugging-in  switch  150 
from  which  the  conductors  151,  152  and  153 
lead  to  and  from  the  motor  12.    The  local 
switch  is  inserted  between  conductors  152 
and  153.     These  conductors  are  connected  95 

with  binding  posts  154  and  155  which  have 
terminal  plates  156  and  157  in  position  to 
be  bridged  by  the  plunger  contact  158.    The 
local   switch   is  mounted  on  the  base   105. 
The  plunger  158  has  a  narrow  extension  100 
passing  under  the  edge  of  base  plate  105 
from  which  a  pin  having  a  roller  159  ex- 

tends upwardly  through  a  slot  160  of  base 
plate  105.     The  extension  terminates  in  an 
upward   bend   161   passing  through   a   slot  105 
162  in  the  base  plate  105  and  provided  with 
a  ball  163.    The  slot  160  is  provided  with  a 
shoulder  164   (see  Fig.  17)   against  which 
the  roller  159  is  normally  held  during  the 
closed  position  of  the  switch  by  means  of  110 
a  spring  165  which  is  mounted  in  a  recess 
of  switch  base  166  and  operates  against  a 

sleeve  167  which  abuts  against  the  enlarge- 
ment of  the  switch  plunger.     The  circuit 

may  be  opened  by  engaging  the  ball  163  to  115 
free  the  roller  159  from  shoulder  164.    This 

may  be  effected  manually  or  automatically. 
To  effect  this  operation  automatically,  the 
collar  85  which  is  fixed  on  the  base  of  the 

reproducer  arm  86,  has  a  radial  extension   120 
168  (Fig.  2).     For  automatically  stopping, 
the  jointed  bracket  89  is  thrown  out  of  the 
path  of  the  screw-head  87  ko  that  the  re- 

producer arm  86  is  free  to  go  beyond  the  fl 

beginning  ©f  the  record,  whereupon  the  ra-   125 
dial  projection  168  will  swing  into  engage- 

ment with  the  ball  163  and  throw  the  roller 
159  out  of  engagement  with  the  shoulder 

164,  so  that  the  switch  is  thrown  open  un- 
der the  influence  of  the  opening  spring  165.   130 
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The  outer  portion  of  the  switch  plunger  158 
may  be  constructed  in  the  form  of  a  brake 
shoe  169  so  as  to  apply  a  brake  to  a  moving 
part  of  the  apparatus,  for  example  the  turn- 

5  table,  as  illustrated  in  Fig.  1. 
I  claim: 
1.  Apparatus  of  the  character  described 

comprising  in  combination  a  phonograph 
having  a  record  support  to  be  driven,  pneu- 

10  ma  tic  repeating  devices,  a  compressor  for 
supplying  air  thereto,  a  motor  operatively 
connected  with  said  record  support  and  said 
compressor,  and  means  for  maintaining  the 
speed  of  said  motor  constant. 

15  2.  Apparatus  of  the  character  described 
comprising  in  combination  a  phonograph 
having  a  record  support  to  be  driven,  pneu- 

matic repeating  devices,  a  compressor  for 
supplying  air  thereto,  a  motor  operatively 

20  connected  with  said  record  support  and  said 
compressor,  and  adjustable  means  for  main- 

taining the  speed  of  said  motor  constant. 
3.  Apparatus  of  the  character  described 

comprising   in   combination    a   phonograph 
25  having  a  rotary  record  support  to  be  driven, 

pneumatic  repeating  devices,  a  compressor 
for  supplying  air  thereto,  an  eccentric  disk 
rotating  with  said  record  support,  a  cross 
head  operated  thereby  and  operatively  con- 

30  nected  with  said  compressor,  and  a  constant 
speed  motor  drive  for  said  rotary  record 
support. 

4.  A  repeating  phonograph  comprising  in 
combination  a  reproducer  arm  and  needle, 

35  pneumatic  devices  for  first  raising  the  needle 
and  then  shifting  the  arm,  means  for  sup- 

plying air  to  said  pneumatic  devices,  and 
a  control  valve  for  said  air  supply  con- 

trolled by  the  movement  of  said  arm. 
40  5.  A  repeating  phonograph  comprising  in 

combination  a  reproducer  arm  and  needle, 
pneumatic  devices  for  first  raising  the  needle 
and  then  shifting  the  arm,  means  for  sup- 

plying air  to  said  pneumatic  devices,  a  con- 
45  trol  valve  for  said  air  supply,  and  adjust- 

able valve  actuating  means  operated  by  the 
movement  of  said  arm. 

6.  A  repeating  phonograph  comprising  in 
combination  a  reproducer  arm  and  needle, 

50  a  pneumatic  device  for  raising  the  needle, 
a  second  pneumatic  device  controlled  there- 

by for  shifting  the  arm,  and  means  for  sup- 
plying air  to  said  pneumatic  devices. 

7.  A  repeating  phonograph  comprising  in 
55  combination  a  reproducer  arm  and  needle, 

adapted  to  follow  the  record,  pneumatic  de- 
vices for  first  raising  the  needle  and  then 

shifting  the  arm,  a  valve  for  controlling  the 
supply   of  air  to  said  pneumatic   devices, 

60  valve  actuating  means  moving  with  said 
arm  to  open  said  valve  at  the  ending  of  the 
record,  and  a  stop  for  arresting  said  arm 
upon  its  return  to  the  commencement  of  the 
record. 

65       8.  A  repeating  phonograph  comprising  in 

combination  a  reproducer  arm  and  needle, 
adapted  to  folloAv  the  record,  pneumatic  de- 

vices for  first  raising  the  needle  and  then 
shifting  the  arm,  a  valve  for  controlling  the 

supply  of  air  to  said  pneumatic  devices,  ad-  70 
justable  valve  actuating  means  moving  with 
said  arm,  means  for  setting  said  actuating 
means  to  operate  upon  arrival  of  said  arm 
at  the  end  of  the  record,  and  adjustable 
means  for  arresting  the  arm  upon  its  return  75 
to  the  commencement  of  the  record. 

9.  A  repeating  phonograph  comprising 
in  combination  a  reproducer  arm  and  nee- 

dle, adapted  to  follow  the  record,  pneumatic 
devices  for  first  raising  the  needle  and  then  80 
shifting  the  arm.  means  for  supplying  air 
thereto,  a  control  valve  for  said  air  supply, 

a  cam  carried  by  said  arm  and  an  interme- 
diate roller  engaged  thereby  for  actuating 

said  valve.  85 
10.  A  repeating  phonograoh  comprising 

in  combination  a  reproducer  arm  and  nee- 
dle, adapted  to  follow  the  record,  pneumatic 

devices  for  first  raising  the  needle  and  then 
shifting  the  arm,  means  for  supplying  air  90 
thereto,  comprising  a  flexible  hose,  a  sta- 

tionary valve  member  and  a  movable  valve 
member  between  which  said  hose  extends,  a 

swinging  roller  adapted  to  engage  said  mov- 
able valve  member  to  shut  off  the  air  supply  95 

through  said  hose,  and  a  cam  carried  by 
said  arm  for  moving  said  swinging  roller 
into  engagement  with  said  movable  valve 
member. 

11.  A  repeating  phonograph  comprising  100 
in  combination  a  reproducer  arm  and  nee- 

dle, adapted  to  follow  the  record,  pneumatic 
devices  for  first  raising  the  needle  and  then 
shifting  the  arm,'  means  for  supplying  air 
thereto,  comprising  a  flexible  hose,  an  ad-  105 
justable  stationary  valve  member  and  a 
moving  valve  member  between  which  said 
hose  is  led,  a  swinging  roller  adapted  to 
engage  said  moving  valve  member  to  close 
the  hose,  a  spring  tending  to  force  said  HO 
roller  away  from  said  moving  valve  mem- 

ber, and  an  adjustable  cam  carried  by  said 
arm  and  adapted  to  hold  said  roller  against 
said  moving  valve  member  during  a  prede- 

termined range  of  movement  of  said  arm.        115 
12.  A  repeating  phonograph  comprising 

in  combination  a  reproducer  needle  and 
arm,  adapted  to  follow  the  record,  pneu- 

matic repeating  devices  for  first  raising  the 
needle  and  then  shifting  the  arm,  an  air  120 
supply  therefor,  automatic  means  for  ad- 

mitting air  to  said  devices  at  the  completion 
of  the  record  for  raising  the  needle  and 
shifting  the  arm,  and  adjustable  means  for 
releasing  the  air  therefrom.  125 

13.  Apparatus  of  the  character  described 

comprising  in  combination  a  'phonograph 
having  a  rotary  part  to  be  driven  and  a  re- 

producer arm  and  needle,  automatic  repeat- 
ing devices'  for  said  arm  and  needle,  a  stop  130 
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movable  into  and  out  of  arm  arresting  po- 
sition for  arresting  the  shifted  arm  at  the 

commencement  of  the  record,  a  constant 
speed  motor  drive  for  said  rotary  part,  a 
current  supply  circuit  for  said  motor  drive, 
and  an  automatic  throw-out  switch  for  said 
circular  operated  by  the  shifted  arm  when 
said  stop  is  out  of  arm  arresting  position. 

14.  Apparatus  of  the  character  described 
comprising  in  combination  a  phonograph 
having  a  rotary  part  to  be  driven  and  a  re- 

producer arm  and  needle  adapted  to  follow 
the  record,  automatic  repeating  devices  for 
first  raising  the  needle  and  then  shifting  the 
arm,  a  stop  movable  into  and  out  of  arm  ar- 

resting position  to  arrest  the  shifted  arm  at 
the  commencement  of  the  record,  a  constant 
speed  motor  drive  for  said  rotary  part,  a 
circuit  for  supplying  current  to  the  motor 
thereof,  an  automatic  throw-out  switch  for 
said  circuit,  means  carried  by  said  arm  for 
operating  said  throw-out  switch  when  said 

arm  arresting  stop  is  out  of  arm  arresting 
position,  and  a  brake  carried  by  said  throw- 
out  switch  for  arresting  the  rotation  of  said 

rotary  part  when  said  throw-out  switch  is 

operated. 15.  Apparatus  of  the  character  described 
comprising  in  combination  a  phonograph 
having  a  reproducer  arm  and  needle  adapted 
to  follow  the  record,  automatic  means  for 
first  raising  the  needle  and  then  shifting  the 

arm,  a  stop  movable  into  and  out  of  arm  ar- 
resting position  to  arrest  the  shifted  arm  at 

the  commencement  of  the  record,  an  auto- 
matic brake,  and  means  carried  by  said  arm 

for  controlling  the  application  of  said  auto- 
matic brake  by  the  movement  of  said  arm 

when  said  arresting  stop  is  out  of  arm  ar- 
resting position. 

ALBEET  F.  MADDEN. 
Witnesses : 

M.  A.  Sawyer, 
Wji.  A.  Cotjrtland. 
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To  nil  irhom  it  mail  concern : 
Be  it  known  that  I,  Harrt  P.  Ttffner, 

a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 

6  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Resonators,  of  which 

the  following  is  a  description. 
My  invention  relates  to  a  device  adapted 

for  use  with  certain  musical  instruments  to 

10  improve  or  control  the  volume  or  qualitv  of 
the  musical  tones  produced  by  the  instru- 
ment. 

The  object  of  my  invention  is  to  produce 
a  sample,  efficient  and  reliable  device  of  the 

It  kind  described,  especially  applicable  to 
xylophones,  gongs,  bells  and  similar  instru- 

ments whereby  the  operator  mav  produce 
any  desired  volume  or  qualitv  of  tone  de- 

sired within  the  eanacitv  of  the  instrument. 
20  To  this  end  mv  invention  consists  in  the 

n<^vel  construction,  arrangement  and  com- 
bination of  parts  herein  shown  and  de- 

scribed and  more  particularly  pointed  out  in 
the  claims. 

25  In  tht  accompanving  drawings  wherein 
like  or  similar  reference  characters  indicate 
like  or  corresponding  narts:  Figure  1  is  a 

plan  view  of  a  xyl°nhone  equipped  with 
mv  improvement.     Fig.  2  is  a  front  eleva- 

30  tion  of  the  same.  Fig.  3  is  a  section  taken 
substantially  on  line  3 — 3  of  Fig.  2.  Fig. 
4  is  an  enlarged  sectional  detail  of  the  l^wer 
portion  of  the  resonators  shown  in  Figs. 
1,  2  and  3.     Figs.  5  and  6  a^e  views  similar 

35  to   Fig.    4   but   showing   slightly   modified 
forms  of  mv  device.    Fig.  7  is  an  enlarged 
sectional  detail  of  the  head  portion  and  as- 

sociated parts  of  a  resonator  of  my  device. 
In  the  drawings  merely  for  the  purpose 

40  of  illustration  my  improved  resonator  is 
shown  as  forming  a  part  of  a  xvlophone  in 
which  1  is  the  table  or  upper  frame  of  the 
instrument  supported  on  suitable  legs  or 
other    convenient    means    2 — 2.    The    bars 

45  3 — 3  for  producing  the  musical  tones  are 
shown  supported  at  each  end  upon  the 
frame  1  with  a  pad  or  washer  4  of  felt  or 
other  resilient  material  positioned  between 
the  bar  and  frame  adapted  to  support  the 

60  bar  in  position  without  interfering  with  its 
musical  properties.  A  pin  or  peg  5  is  pro- 

vided at  each  side  of  the  frame  1.  Each  pin 
extends  through  a  suitable  opening  near  the 
end  of  the  bar  to  prevent  its  longitudinal  or 

55  lateral  movement,  the  whole  being  arranged 

and  constructed  in  the  usual  or  anv  desired 
manner  and  of  any  suitable  material. 

In  the  form  shown,  the  bars  are  arranged 
in  a  substantiallv  horizontal  position  and 
each  bar  is  provided  with  a  resonator  com-  60 
prising  a  tube  6.  positioned  immediately  be- 

neath its  particular  bar  and  extending 
downward  pt  substantially  right  angles  to 
the  bar.  The  upper  end  of  the  tube  6  is 
preferably  positioned  at  a  suitable  distance  65 
from  the  underside  of  the  bar  to  receive  the 
vibration  from  the  bar,  without  in  any  way 
interfering  with  its  vibrations.  In  the  pre- 

ferred construction  a  conical  part  7  is  posi- 
tioned in  the  lower  end  of  each  tube  with  70 

suitable  means  connecting  the  tube  and  part 
7  for  adjusting  its  longitudinal  position  in 
the  tube  and  rigirllv  maintaining  the  part 
in  position.  The  joint  between  the  nart  7 
and  the  walls  of  the  tube  6  is  preferably  75 
packed  with  a  ring  of  felt  or  other  non- 
resonant  material  so  as  to  prevent  anv  dis- 

cord arising  from  the  indenendent  vibration 
or  rattling  befoveen  the  tube  walls  and  the 

part  7.  The  ring  packing  10  also  prevents  30 
the  escape  of  air  at  the  lower  end  of  the  tube 
and  increases  the  effect  produced  bv  the 
resonator.  The  position  of  the  part  7  may 
be  adjusted  in  any  suitable  manner.  As 
shown,  a  bar  8  extends  across  the  tube  with  35 
a  threaded  opening  formed  near  its  center 

at  the  axis  of  the  tube.  A  stem  9  is  ro'tn- 
taMy  secured  to  the  part  7  and  provided 
with  a  threaded  part  arranged  to  cooperate 
with  the  threaded  opening  in  the  bar  8  so  90 
that  the  stem  mav  be  engaged  with  the  bar 
and  by  rotating  the  stem  the  part  7  may  be 
adjusted  as  desired.  In  the  preferred  con- 

struction a  cross  piece  11  is  provided  at  the 
top  of  the  part  7  arranged  to  maintain  the  **5 
stem  9  in  a  central  position  and  prevent  the 
tipping  or  disarrangement  of  the  part  7  in 
the  tube. 

The  several  parts  of  my  device  above  de- 
scribed are  shown  circular  in  section  and  100 

formed  of  brass  or  other  suitable  material, 
but  it  is  obvious  that  the  several  parts  may 
be  formed  of  wood  or  any  material  adapted 
to  cooperate  as  above  described  and  imper- 

vious to  air,  although  a  better  result  is  no  105 
doubt  attained  by  using  a  material  capable 
of  producing  a  musical  tone  when  vibrated. 

The  several  parts  above  described  consti- 
tute a  resonator  of  substantially  the  usual 

form  with  the  exception  of  the  conical  part  119 
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7    and    the   adjustment    provided   therefor 
whereby  the  resonator  may  be  accurately 
and  quickly  tuned  and  a  resonator  having 
a  conical  lower  end  produces  a  slightly  more 

5  satisfactory   dwell   or   prolongation   of   the 
tone  than  where  the  end  of  the  tube  is  closed 
by  a  part  positioned  at  substantially  right 
angles  of  the  tube. 

The  principal  feature  of  my  improved  res- 
10  onator  however  consists  in  a  vibratory  head 

14  preferably  positioned  across  an  opening 
near  the  closed  end  of  the  tube  so  arranged 
that  the  vibration  of  the  bar  3  above  the 
tube  is  transmitted  by  the  pulsations  of  the 

15  air  in  the  tube  to  the  head  causing  the  same 
to  correspondingly  vibrate,  thereby  produc- 

ing a  marked  mellowing  effect  upon  the  mu- 
sical tone  produced  and  greatly  increasing 

the  volume  of  the  tone.     In  the  preferred 
20  construction  shown  a  tubular  port  12  is  pro- 

vided in  the  wall  of  the  tube  6  near  its  closed 
end  at  substantially  right  angles  to  the  tube 
with  the  disk  or  head  14  extending  across  the 
port  and  entirely  closing  the  end  thereof. 

25  The  head  14  may  be  formed  of  any  thin, 
flexible  material,  such  for  example,  as  very 
fine  gold  beaters  skin  or  extremely  thin  and 
preferably  soft  parchment.  I  have  found 
it  desirable  however,  to  secure  the  best  re- 

30  suits,  to  provide  a  specially  prepared  parch- 
ment, thinner  and  much  more  flexible  than 

either  of  the  substances  above  mentioned. 

In  the  preferred  construction  the  parch- 
ment disk  14  is  wholly  unattached  at  its 

35  margins  and  merely  rests  loosely  across  the 
end  of  the  duct  12  so  that  the  slightest  pul- 

sation of  air  within  the  tube  will  vibrate  the 
head  14  and  produce  a  musical  tone.  Any 
suitable  means  may  be  provided  to  control 

40  the  position  of  the  head  14  and  protect  the 
head  when  in  service.  In  the  preferred  con- 

struction I  provide  a  disk  of  fine  wire  gauze 
17  extending  across  the  duct  12  outside  of 
the  head  14  and  the  several  parts  are  secured 

45  in  position  by  means  of  a  ferrule  or  thimble 
15  having  a  central  opening  corresponding 
to  the  bore  of  the  duct  and  with  a  body  por- 

tion of  suitable  size  to  receive  a  ring  of 
leather,  rubber  or  other  suitable  material  16 

50  adapted  to  hold  the  head  14  and  disk  17  in 
the  ferrule  with  the  inner  diameter  of  the 

ring  of  suitable  size  to  fit  upon  the  exte- 
rior of  the  duct  and  resiliently  maintain  the 

several  parts  in  position. 
55  In  the  preferred  construction  suitable 

means  are  provided  to  modify  or  wholly  pre- 
vent the  vibrations  of  the  head  14  to  control 

the  operation  of  my  improvement.  In  the 
form  shown  I  provide  a  damper  and  a  cut- 

60  out;  the  damper  consists  of  a  pad  of  suitable 
material  18  adapted  to  press  against  the  disk 
17  to  control  or  partially  prevent  the  vi- 

brations of  the  head.  Obviously  the  force 
with  which  the  pad  18  is  pressed  against  the 

65  disk  17  largely  controls  the  operation  of  the 

head,  although  in  actual  practice  it  is  found 
that  even  when  considerable  pressure  is  put 
upon  the  disk  17  resonant  action  is  not 
wholly  prevented.  Any  suitable  means  may 
be  provided  to  control  the  operation  of  the  70 
pad  18 ;  as  shown,  the  pad  is  mounted  at  one 
end  of  a  lever  19  which  is  in  turn  pivotally 
mounted  intermediate  its  ends  upon  a  bar 
20.  Suitable  means  are  attached  to  the  free 

end  of  the  lever  19  extending  to  a  convenient  75 
position,  as  for  example,  the  rod  21  by 
which  the  operator  may  manually  control 
the  position  of  the  pad  18.  Obviously  if  de- 

sired the  several  levers  19  may  be  operated 
by  a  pedal  or  any  other  convenient  means  80 
(not  shown). 
The  cut-out  preferably  consists  of  a  valve 

adapted  to  wholly  close  the  duct  between 
the  head  14  and  the  tube  6,  so  that  the  duct 
is  wholty  closed  to  the  tube.  In  the  form  85 
shown  a  shaft  22  is  provided  common  to  a 
plurality  of  the  ducts  extending  centrally 
through  each.  A  valve  23  is  positioned  in 
each  duct  and  rigidly  secured  to  the  shaft  22 
so  that  when  the  valves  are  closed,  as  shown  90 
in  Fig.  4,  a  quarter  turn  of  the  shaft  will 
simultaneously  open  the  several  valves  to 
their  fullest  capacity.  Any  suitable  means 
may  be  provided  to  control  the  movement  of 
the  shaft  22.  As  shown  an  arm  24  is  rigidly  95 
secured  to  the  shaft  with  its  free  end  con- 

nected by  a  link  25  to  a  lever  26  which  is  in 
turn  pivotally  mounted  as  at  27  upon  a  suit- 

able bracket  40  or  other  convenient  means. 
A  rod  28  or  other  convenient  means  is  at-  100 
tached  to  the  free  end  of  the  lever  26  so  that 

a  longitudinal  movement  of  the  rod  will  ro- 
tate the  shaft  22  and  control  the  position  of 

the  valves. 

The  duct  12  may  be  formed  at  anv  con-  105 
venient  point  near  the  closed  end  of  the  tube, 
although  it  is  believed  that  the  nearer  the 
duct  is  positioned  to  the  end  of  the  tube 
the  more  satisfactory  the  operation  of  my 
device.    In  the  form  shown  in  Figs.  2,  3  and  HO 
4  the  duct  extends  through  the  wall  of  the 
tube  6  while  in  Fig.  5  the  duct  is  formed 
at  the  apex  of  the  part  7  and  in  Fig.  6  the 
duct  is  formed  through  the  conical  wall  of 
the  part  7  extending  perpendicular  to  the  H5 
tube.    The  several  forms  are  obviously  very 
similar  and  each  produce  very  similar  re- 

sults.   In  all  cases  it  should  be  noted  that 

the  length  of  the  tube  6  or  in  other  words 
the  pitch  of  the  resonator  must  accurately  120 
correspond  with  the  pitch  of  the  gong,  the 
bar  of  the  xylophone  or  other  instrument 
with  which  it  is  to  cooperate  to  secure  satis- 

factory results. 
Where  it  is  desired  to  use  my  resonator  125 

upon  clock  gongs  or  in  other  places  where 
the  simplest  form  of  mechanism  is  desired  I 
have  found  that  very  satisfactory  results 
may  be  obtained  by  forming  the  walls  of  the 
tube  6  of  brass  or  other  suitably  sonorous  130 
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material  of  suitable  size  to  produce  the  de- 
sired tone  when  struck  or  otherwise  vi- 

brated. The  operation  of  my  device  how- 
ever remains  substantially  as  hereinbefore 

5  described,  except  that  the  bars  3  are  omitted 
and  the  initial  sounds  or  vibrations  are  set 
up  by  the  tube  walls  and  provides  a  very 
simple  and  pleasing  instrument  where 
chimes  or  a  single  tone  is  required. 

10  Having  thus  described  my  improvement  it 
is  obvious  that  various  immaterial  modifi- 

cations may  be  made  in  my  device  without 
departing  from  the  spirit  of  my  invention, 
hence  I  do  n^t  wish  to  be  understood  as 

15  limiting  myself  to  the  exact  form  or  con- 
struction shown. 

What  I  claim  as  new  and  desire  to  secure 

by  Letters  Patent  is: 
1.  A    resonator  comprising  a   tube,   and 

20  means  arranged  to  close  one  end  of  said 
tube,  said  resrnator  having  an  opening  near 
its  closed  end,  in  combination  with  a  vibra- 

tory head  extending  across  said  opening, 
and  means  for  supporting  said  head  in  po- 

25  sit  ion. 
2.  A  resonator  comprising  a  tube  and  a 

longitudinally  movable  member  arranged  to 
close  one  end  of  said  tube,  said  resonator 

having  an  open'ng  near  its  closed  end,  in 
30  combination  with  a  vibratory  head  extend- 

ing across  said  opening,  and  means  for  sup- 
porting said  head  in  position. 

3.  A  resonator  comprising  a  tube  and  a 
conical  member  positioned  in  and  arranged 

35  to  close  one  end  of  said  tube,  said  resonator 
having  an  opening  near  its  closed  end,  in 
combination  with  a  vibratory  head  extend- 

ing across  said  opening,  and  means  for 
loosely  supporting  said  head  in  position. 

40  4.  A  resonator  comprising  a  tube,  and 
means  arranged  to  close  one  end  of  said  tube, 
said  resonator  having  an  opening  near  its 
closed  end,  in  combination  with  a  vibratory 
head  extending. across  said  opening,  manu- 

45  ally    operated    means    adapted    to  prevent 

the  vibration  of  said  head,  and  means  for 

supporting  said  head  in  position. 
5.  A  resonator  comprising  a  tube  and 

means  arranged  to  close  one  end  of  said 
tube,  said  resonator  having  an  opening  near  50 
its  closed  end,  in  combination  with  a  vibra- 

tory head  extending  across  said  opening, 
means  extending  across  said  opening  adapt- 

ed to  control  the  position  of  said  head,  and 
means  for  loosely  supporting  said  head  in  55 

position. 6.  A  resonator  comprising  a  tube  and  a 
longitudinallv  movable  conical  member  posi- 

tioned in  and  arranged  to  close  one  end  of 
said  tube  and  a  tubular  port  near  said  closed  60 
end,  in  combination  with  a  vibratory  head 
extending  across  said  port,  and  means  for 
supporting  said  head  in  position. 

7.  A  resonator  comprising  a  tube  and  a 
longitudinallv  movable  conical  member  po-  65 
sitioned  in  and  arranged  to  close  one  end 
of  said  tube,  and  a  tubular  port  near  said 
closed  end.  in  combination  with  a  vibratory 
head  extending  across  said  port,  means  po- 

sitioned in  said  port  adapted  to  control  the  70 
position  of  said  head,  manually  operated 
means  adapted  to  prevent  the  vibration  of 
said  head,  and  means  for  supporting  said 
headin  position. 

8.  A  resonator  comprising  a  tube  and  a  75 
conical  member  positioned  in  and  arranged 
to  close  one  end  of  said  tube,  said  resonator 
having  an  opening  near  its  closed  end,  in 
combination  with  a  vibratory  head  extend- 

ing across  said  opening,  means  extending  80 
across  said  opening  adapted  to  control  the 
position  of  said  head,  and  means  for  sup- 

porting said  head  in  position. 
In  testimony  whereof,  I  have  hereunto 

signed  my  name  in  the  presence  of  two  sub-  85 
scribing  witnesses. 

HARRY  P.  TIFFNER. 
Witnesses : 

Burton  W.  Hills. 
Blanche  Chalmers. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
"Washington,  D.  C." 
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Application  filed  August  20, 1913.     Serial  No.  785,708. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  James  J.  Harrison 

and  Theodore  H.  Hupeer,  citizens  of  the 
United  States,  residing  at  the  city  of  St. 

5  Louis,  State  of  Missouri,  have  invented  a 
certain  new  and  useful  Improvement  in 

.  Sound-Reproducers,  of  which  the  following 
is  a  full,  clear,  and  exact  description,  such 
as  will  enable  others  skilled  in  the  art  to 

10  which  it  appertains  to  make  and  use  the 
same,  reference  being  had  to  the  accompany- 

ing drawings,  forming  part  of  this  speci- 
fication, in  which, — - 

Figure  1  is  a  view  illustrating  our  im- 
15  proved  sound  reproducer  in  operative  po- 

sition. Fig.  2  is  a  bottom  plan  view  of  the 
same.    Fig.  3  is  a  vertical  sectional  view. 

This  invention  relates  to  a  new  and  useful 
improvement    in    sound    reproducers    for 

20  phonographs,  graph ophones,  and  the  like, 
the  object  being  to  construct  a  reproducer 
which  will  be  sensitive  in  the  reproduction 
of  sound  from  vertical  cut  records,  and  at 
the  same  time  adapted  to  feed  across  the 

25  record  simply  by  the  tracking  of  the  stylus 
in  the  record  grooves,  and  without  the  em- 

ployment of  any  special  feeding  mechanism. 
In  the  drawings   1   indicates  the   casing 

containing  the  working  parts  of  the  machine 
30  and  2  is  the  rotating  table  on  which  the  disk 

3  is  arranged. 
4  is  the  casing  of  the  sound  reproducer 

connected  to  the  vertically  movable  elbow  5 
mounted   on  the   end   of  the   horizontally 

35  movable  swinging  arm  6  which  latter  is  con- 
nected to  the  horn  of  the  machine. 

7  is  the  diaphragm  mounted  in  the  repro- 
ducer casing  which  diaphragm  is  connected 

to  the  reproducing  stylus  by  means  of  a 
40  spring  8  and  an  arm  9.  Spring  8  is  of  such 

strength  that  it  will  support  or  counter- 
balance the  weight  of  the  reproducer  with- 

out being  stretched  to  its  limit  and  at  the 
same  time  sufficiently  pliable  to  yield  to  ab- 

45  normal  relative  movements  of  the  reproducer 
casing  or  arm  and  the  stylus  when  the  latter 
is  in  engagement  with  the  record.  The  arm 
9  which  carries  the  reproducing  stylus  and 
to  which  the  spring  8  is  connected,  is  pivot- 

50  ally  mounted  upon  a  pin  10  passing  through 
lugs  in  a  cross  bridge  11  forming  the  base 
plate  of  the  sound  reproducing  box. 

The  mounting  of  the  arm  9  is  such  that  it 
has   absolutely  no   lateral   or  longitudinal 

55  play,  and  consequently,  the  stylus  is  capable 

of  vertical  movement  only.  The  axis  upon 
which  the  arm  is  pivoted  is  arranged  at  sub- 

stantially right  angles  to  the  direction  of 
the  record  grooves.  By  virtue  of  this  fash- 

ion of  mounting,  when  the  stylus  is  operated  60 
in  a  record  groove  it  vwill  have  the  vertical 
movement  necessary  to  reproduce  from  the 
vertical  cut  record,  and  being  incapable  of  any 
other  movement,  and  being  held  in  engage- 

ment in  the  groove  by  the  spring  8  and  65 
weight  of  the  reproducer  arm,  it  will  auto- 

matically feed  itself  and  the  reproducer  arm 
across  the  record  by  its  tracking  in  the 

groove. An  important  consideration  is  the  proper  70 
tensioning  of  spring  8  so  that  it  will  have  the 
proper  resiliency  to  compensate  for  excessive 
movements  of  the  reproducer,  and  at  the 
same  time  the  proper  inertia  to  transmit  the 
finer  and  more  delicate  vibrations  from  the  75 
record  to  the  diaphragm.    A  reproducer  of 
this  type  may  be  used  upon  a  machine,  such 
as  the  well  known  Victor  or  Columbia,  or 
other  machine  not  equipped  with  mechanism 
for  feeding  the  reproducer  across  the  record,  80 
and  thereby  permit  the  playing  of  vertically 
cut  records  on  such  machine. 

What  we  claim  is : 
A  sound  reproducer  comprising  a  casing, 

a  diaphragm  mounted  thereon  in  position  85 
such  that  one  face  thereof  is  presented  to- 

ward the  record  when  in  operative  position, 
said  casing  being  provided  with  a  bridge 
member,  a  stylus  arm  pivoted  on  said  bridge 
member  so  that  its  extremities  are  capable  of  90 
movement  toward  and  from  said  diaphragm 

only,  one  of  the  extremities  of  said  arm  be- 
ing provided  with  a  stylus  adapted  to  co- 

operate with  the  record,  the  other  extremity 
of  said  arm  being  connected  directly  to  the  95 
diaphragm  by   a  resilient  member  having 
sufficient  resiliency    to   yield   to    abnormal 
movements  of   the   casing  relative   to   the 

stylus  but  having  the  proper  inertia  to  trans- 
mit the  ordinary  vibratory  movements  from  100 

the  stylus  arm  to  the  diaphragm. 
In  testimony  whereof  we  hereunto  affix 

our  signatures  in  the  presence  of  two  wit- 
nesses, this  18th  day  of  August,  1913. 

JAMES  J.  HARRISON. 
THEODORE  H.  HUPFER. 

Witnesses : 
M.  P.  Smith, 

M.  A.  Handel. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frank  L.  Dyer,  a 

citizen  of  the  United  States,  and  a  resident 
of  Montclair,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  made  a  certain 
new  and  useful  Invention  in  Phonograph- 
Reproducers,  of  which  the  following  is  a 
description. 
My  invention  relates  to  phonograph  re- 

10  producers,  and  my  object  is  to  provide  an 
effective  and  novel  means  for  mounting  a 
pair  of  reproducing  styli  connected  to  the 
diaphragm  of  the  reproducer  in  such  a  man- 

ner that  either  may  be  simply  and  effectively 
15  adjusted  into  position  to  cooperate  with  a 

record  groove  of  a  distinctive  character,  so 
that,  for  example,  a  stylus  adapted  to  co- 

operate with  a  record  having  100  threads 
per  inch  and  a  stylus  adapted  to  cooperate 

20  with  a  record  having  200  threads  per  inch 
may  be  mounted  in  the  same  reproducer. 

In  carrying  out  my  invention,  I  prefer- 
ably mount  the  styli  on  one  end  of  a  pivot- 

ally  supported  stylus  lever,  the  styli  being 
25  disposed  on  opposite  sides  of  the  center  line 

of  said  lever,  and  provide  means  for  swing- 
ing said  lever  through  an  arc  about  an  axis 

approximately  parallel  to  the  center  line  of 
said  lever  for  the  purpose  of  lowering  either 

30  stylus  into  operative  position,  while  raising 
the  other  out  of  such  position. 

Other  objects  of  my  invention  reside  in 
the  construction  of  parts  and  combinations 
of  elements  as  described  in  the  following 

35  specification  and  particularly  pointed  out  in 
the  appended  claims. 

Attention  is  hereby  directed  to  the  accom- 
panying drawings  forming  part  of  this 

specification,  in  which  the  same  reference 
40  characters  are  used  throughout  to  denote 

corresponding  parts,  and  in  which — 
Figure  1  represents  a  vertical  section 

through  a  reproducer  embodying  my  inven- 
tion, certain  parts  thereof  being  shown  in 

45  elevation;  Fig.  2  is  a  bottom  plan  view  of 
the  same,  and  Fig.  3  is  a  fragmentary  end 
view  of  the  reproducer  shown  in  Fig.  1  look- 

I  ing  in  the  direction  of  the  arrow  shown  in 
connection  therewith. 

50  Referring  to  the  drawings,  the  diaphragm 
1  is  horizontally  mounted  in  the  reproducer 
body  or  sound  box  2,  being  held  between 
rings  3  and  secured  in  place  by  the  clamping 
ring  4,  which  is  threaded  within  depending 

annular  flange  5  of  the  reproducer  body  in  55 
the  well   known   manner.     The   weight   or 
supporting  member  6  is  pivotally  supported 
by  the  horizontal  pin  7  which  is  mounted  in 
vertical  block  8  which  is  formed  integrally 
with  or  is  secured  to  the  substantially  verti-  60 
cal  pin  9  which  is  threaded  within  or  is 
otherwise  rotatably  secured  within  the  mem- 

ber 10.     The  member  10  has  formed  inte- 
grally therewith  or  secured  thereto  the  hori- 
zontal pin  11  which  is  pivotally  mounted  in  65 

the  clamping  ring  4  and  the  flange  5  of  the 
reproducer.     The  member  10  is  thus  secured 
inside  the  clamping  ring  4,  the  outer  end  of 
pin  11  extending  into  a  cutaway  portion  12 
of  the  depending  flange  5  of  the  reproducer  70 
body.     The  lever  or  manipulative  member 
13  is  secured  to  this  outer  end  of  pin  11  and 
extends  up  through  recess  12  to  form  a  han- 

dle by  which  the  pin  11  may  be  rotated 
through  a  limited  arc,  the  walls  14  of  the  re-  75 
cess  12  forming  stopping  means  for  limiting 
such  motion.     Any  suitable  means  may  be 

provided  for  retaining  the  pin  11  and  con- 
nected parts  in  any  adjusted  position.     I 

have  shown  the  spiral  spring  15  encircling  80 
the  pin  11  and  confined  between  the  bore  of 
the  clamping  ring  4  and  the  adjacent  surface 
of  member  10  for  frictionally  holding  the 
pin  in  its  adjusted  position.    The  spring  16 
has  end  coiled  about  the  pivot  pin  7  of  sup-  85 
porting  member  6,  the  other  end  of  spring 
16  bearing  upon  the  upper  surface  of  mem- 

ber 6  to  force  the  same  downwardly.    The 

pin  17  is  provided  extending  from  the  sur- 
face of  supporting  member  6  at  a  point  dia-  90 

metrically  opposite  from  the  pivotal  mount- 
ing of  said  member,  said  pin  cooperating 

with  a  stirrup  18  depending  from  the  lower 
surface  of  flange  5  of  the  reproducer  body 
to  limit  the  downward  and  lateral  move-  95 
ment  of  supporting  member  6  in  the  well 
known  manner.     Stylus  arm  or  lever  19  is 
pivotally  supported  on  horizontal  pin  20, 
which  is  held  by  lugs  or  ears  21.    These  ears 
21  may  be  formed  integral  with  the  lower  100 
surface  of  weight  6,  or  they  may  be  integral 
with  a  member  supported  by  said  weight  6 
and    having    rotative    movement    relative 
thereto  to  afford  greater  lateral  movement 
to  the  stylus  or  styli,  carried  by  the  stylus  105 
lever  19.     I  have  shown  such  a  mounting  in 
the  drawings,  in  which  lugs  21  are  integral 
with  a  member  having  a  portion  22  mounted 
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in  a  recess  in  the  lower  surface  of  support- 
ing member  6  and  extending  backwardly  ap- 

proximately in  a  horizontal  direction  from 
said  ears  21,  the  pin  23  rising  from  the  end 

5  of  said  offset  portion  22  and  having  a  head 
24  resting  upon  the  upper  surface  of  weight 
6  or  supported  rotatably  in  said  member  6 
in  any  other  convenient  manner  to  form  a 
substantially  vertical  pivot  in  the  said  mem- 

10  ber.     The  lever  19  is  connected  by  the  link 
25  to  the  center  of  diaphragm  1  in  the  well 

•known    manner.     The    stylus    lever    19    is 
formed  at  its  end  opposite  from  that  to 
which  the  link  25  is  connected  with  a  forked 

15  portion,  the  prongs  of  the  fork  extending 
on  opposite  sides  of  the  center  line  of  lever 
19,  and  each  carrying  a  stylus  26.  One  of 
these  styli  is  adapted  to  co-act  with  a  record 
of  a  certain  character  as  for  example,  a  rec- 

2G  ord  having  100  threads  per  inch,  while  the 
other  stylus  is  adapted  to  co-act  with  a  rec- 

ord of  a  different  character,  as  for  example, 
one  having  200  threads  per  inch.  These 
styli  are  so  formed  and  are  so  positioned  as 

25  to  properly  co-act  with  their  appropriate 
records  when  stylus  lever  19  is  swung 
through  a  certain  predetermined  angle 
about  the  pin  11  as  an  axis. 

In  Fig.  3  one  stylus  26  is  shown  in  opera- 
30  tive  position  for  tracking  a  record  having 

100  threads  per  inch,  while  the  other  stylus 
26,  which  is  adapted  to  track  a  200  thread 
record,  is  shown  elevated  out  of  operative 
position. 

35  It  is  to  be  understood  that  while  I  have 

described  the  preferred  form  of  my  inven- 
tion, I  am  not  necessarily  limited  to  the  ex- 

act construction  of  parts  disclosed,  but  may 
modify  the  same  within  the  terms  of  the 

A0   appended  claims. 
Having  now  described  my  invention,  what 

I  claim  and  desire  to  protect  by  Letters 
Patent  is  as  follows : 

1.  In  a  device  cf  the  class  described,  the 
45  combination  of  a  stylus  arm  or  lever,  a  plu- 

rality of  styli  carried  by  said  arm  or  lever, 
and  supporting  means  for  said  arm  or  lever, 
said  supporting  means  being  movable  about 
an   axis   extending  longitudinally   of   said 

50  arm  or  lever  to  move  one  stylus  into  opera- 
tive position  and  the  other  therefrom  and 

being  also  free  to  move  with  either  stylus 
in  operative  position  to  permit  the  stylus 
to  follow  irregularities  in  the  record  sur- 

55  face,  substantially  as  described. 
2.  In  a  phonograph  reproducer,  the  com- 

bination with  a  sound  box  and  a  diaphragm 
mounted  therein,  of  a  stylus  lever,  means 

connecting  said  lever  and  diaphragm,  a  plu- 
60  rality  of  styli  carried  by  said  lever,  and 

means  on  which  said  lever  is  pivotally 

mounted,  said  last  named  means  being  mov- 
able about  an  axis  substantially  parallel  to 

the  longitudinal  axis  of  the  stylus  lever  to 

65  place  one  stylus  in  operative  position  and 

to  remove  the  other  therefrom,  substantially 
as  described. 

3.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  and  a  diaphragm 

mounted  therein,  of  a  stylus  lever,  means  70 
connecting  said  lever  and  diaphragm,  two 
styli  carried  by  said  lever  on  opposite  sides  I 
of  the  longitudinal  center  line  of  the  lever, 
a  floating  weight  for  supporting  said  lever 
and  means  for  adjusting  the  position  of  75 
said  weight  with  respect  to  said  sound  box 
to  place  either  one  of  said  styli  in  opera- 

tive position  and  remove  the  other  there- 
from, substantially  as  described. 

4.  In  a  phonograph  reproducer,  the  com-  80 
bination  with  means  responsive  to  sound 

vibrations,  of  a  stylus  lever,  a  link  con- 
necting said  means  and  lever,  two  styli  car- 

ried at  one  end  of  said  lever,  means  for  sup- 
porting said  lever  with  either  of  said  styli  85 

in  operative  position,  and  means  for  swing- 
ing said  supporting  means  and  said  lever  in 

a  vertical  arc  transverse  to  said  lever  to 

place  either  one  of  said  styli  at  will  into 
operative   position    and   remove   the   other  90 
therefrom,  substantially  as  described. 

5.  In  a  phonograph  reproducer,  the  com- 
bination with  means  responsive  to  sound  vi- 

brations, of  a  stylus  lever,  a  link  connecting 
said  means  and  lever,  two  styli  carried  at  95 
one  end  of  said  lever,  a  support  to  which 
said  lever  is  pivoted,  a  member  to  which 
said  support  is  pivoted  to  allow  vertical 
movement  of  said  support,  and  means  piv- 

otally supporting  said  member  to  allow  ad-  100 
justment  of  said  support  in  a  vertical  lateral 
arc,  substantially  as  described. 

6.  In  a  phonograph  reproducer,  the  com- 
bination with  a  weight,  a  stylus  lever  sup- 

ported thereby  and  a  stylus  carried  by  said  105 
lever,  of  a  horizontal  pivot  for  said  weight, 
a  member  in  which  said  pivot  is  mounted,  a 
horizontal  pivot  for  said  member  at  right 
angles  to  said  first  mentioned  pivot,  and  a 

body  supporting  said  pivot  for  adjusting  HO 
said  stylus  into  and  out  of  operative  posi- 

tion, substantially  as  described. 

7.  In  a  phonograph  reproducer,  the  com- 
bination with  a  weight,  a  stylus  lever  sup- 

ported thereby  and  a  stylus  carried  by  said  115 
lever,  of  a  horizontal  pivot  for  said  weight, 
a  member  in  which  said  pivot  is  mounted,  a 
horizontal  pivot  for  said  member  at  right 
angles  to  said  first  mentioned  pivot,  and  a 

body  supporting  said  pivot  for  adjusting  12° 
said  stylus  into  and  out  of  operative  posi- 

tion, and  means  for  holding  said  last  named 
pivot  in  adjusted  position,  substantially  as 
described.  g 

8.  In  a  phonograph  reproducer,  the  com-  125    V 
bination  with  a  weight,  a  stylus  lever  sup- 

ported thereby  and  two  styli  carried  at  the 
end  of  said  lever  at  opposite  sides  of  the 
longitudinal  center  line  thereof,  of  means 

for  swinging  said  weight  about  an  axis  ap-  ] 

.30 
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proximately  parallel  to  said  center  line  to 
adjust  either  stylus  into  operative  position, 
substantially  as  described. 

9.  In  a  phonograph  reproducer,  the  com- 
5  bination  with  a  weight,  a  stylus  lever  sup- 

ported thereby  and  two  styli  carried  at  the 
end  of  said  lever  at  opposite  sides  of  the 
center  line  thereof,  of  means  for  swinging 
said  weight  about  an  axis  parallel  to  said 

10  center  line  to  adjust  either  stylus  into  op- 
erative position,  and  means  for  holding  said 

weight  in  adjusted  position,  substantially  as 
described. 

10.  In  a  device  of  the  class  described,  the 

15  combination  of  a  stylus  arm  or  lever,  a  plu- 
rality of  styli  carried  by  said  arm  or  lever, 

and  supporting  means  for  said  arm  or  lever, 
said  supporting  means  being  movable  about 
an  axis  substantially  parallel  to  the  longi- 

20  tudinal  axis  of  said  arm  or  lever  to  place 
one  stylus  in  operative  position  and  to  re- 

move the  other  therefrom,  substantially  as 
described. 

11.  In  a  phonograph  reproducer,  the  com- 
25  bination  with  vibratory  means,  of  a  stylus 

lever,  connections  between  said  means  and 
one  extremity  of  said  lever,  supporting 
means  to  which  said  lever  is  pivoted,  and  a 
mounting  in  which  said  supporting  means  is 

30  re  voluble'  about  an  axis  extending  longitu- 
dinally of  said  lever  and  substantially  par- 

allel to  the  normal  position  of  said  vibra- 
tory means,  substantially  as  described. 

12.  In  a  phonograph  reproducer,  in  com- 
35  bination,  a  stylus  lever,  a  plurality  of  styli 

projecting  therefrom,  a  member  in  which 
said  lever  is  pivoted,  supporting  means  in 
which  said  member  is  rotatably  mounted, 
the  axis  of  rotation  of  said  member  extend- 

40  ing  longitudinally  of  said  lever,  and  means 
for  holding  said  lever  in  position  for  either 
of  said  styli  to  engage  the  record,  substan- 

.  tially  as  described. 
13.  In  a  phonograph  reproducer,  in  com- 

45  bination,  a  stylus  lever,  a  plurality  of  styli 
projecting  therefrom,  a  member  in  which 
said  lever  is  pivoted,  and  supporting  means 
in  which  said  member  is  Kotatably  mounted, 
the  axis  of  rotation  of  said  member  extend- 

50  ing  longitudinally  of  said  lever,  substan- 
tially as  described. 

11.  In  a  phonograph  reproducer,  the  com- 
bination with  vibratory  means  and  a  float- 

ing Aveight,  of  a  stylus  lever  pivotally  con- 
55  nected  to  said  weight,  two  styli  projecting 

from  different  portions  of  said  lever,  connec- 
tions between  said  vibratory  means  and  said 

lever,  and  means  for  rotating  the  pivot  of 

(  said  lever  about  an  axis  substantially  paral- 

lel to  the  normal  position  of  said  vibratory  60 
means  to  rotate  said  lever  and  place  either 
stylus  in  operative  position. 

15.  In  a  phonograph  reproducer,  the  com- 
bination with  vibratory  means  and  a  float- 

ing weight,  of  a  stylus  lever  pivotally  con-  65 
nected  to  said  weight,  a  stylus  projecting 
from  each  of  two  surfaces  of  said  lever,  con- 

nections between  said  vibratory  means  and 
said  lever,  and  means  for  rotating  the  pivot 
of  said  lever  about  an  axis  substantially  par-  70 
allel  to  the  normal  position  of  said  vibratory 
means  to  rotate  said  lever  and  place  either 
stjdus  in  operative  position. 

16.  In  a  device  of  the  class  described,  in 
combination,  a  stylus  lever,  styli  projecting  75 
therefrom,  a  member  by  which  said  lever  is 
carried,  and  means  by  which  said  member 
is   supported   for   rotation   about   an   axis 
extending  longitudinally  of  said  lever,  said 
supporting  means  being  provided  with  stops  80 
adapted  to  limit  said  member  in  its  rota- 

tion, substantially  as  described. 
17.  In  a  device  of  the  class  described,  in 

combination,  a  stylus  lever,  styli  projecting 
therefrom,  a  member  by  which  said  lever  85 
is  carried,   means  by  which  said  member 

is  supported  for  rotation  about  an  axis  ex- 
tending longitudinally  of  said  lever,  said 

supporting  means  being  provided  with  stops 
adapted  to  limit  said  member  in  its  rotation,  90 
and  means  for  holding  said  member  in  ad- 

justed position,  substantially  as  described. 
18.  In  a  device  of  the  class  described,  the 

combination  with  vibratory  means,  of  a 
stylus  lever  connected  to  said  vibratory  95 

means,  a  plurality  of  styli  projecting  there- 
from, means  for  rotating  said  lever  about 

an  axis  extending  longitudinally  thereof  to 
place  either  stylus  in  operative  position,  and 
means  for  resisting  movement  of  said  ro-  100 
tating  means  away  from  the  position  corre- 

sponding with  the  engagement  of  either  of 
said  styli  with  the  record,  substantially  as 
described. 

19.  In  a  device  of  the  class  described,  in  105 

combination,  a  stylus  arm  or  lever,  a  plural- 
ity of  styli  projecting  therefrom,  a  member 

by  which  said  arm  or  lever  is  carried,  and 
means  by  which  said  member  is  mounted 
for  rotation  about  an  axis  extending  longi-  HO 
tudinally  of  said  lever,  substantially  as  de- 
scribed. 

This  specification  signed   and  witnessed 
this  20th  day  of  Mav  1909. 

FRANK  L.  DYER. 
Witnesses : 

Dyer  Smith, 

John  M.  Canfield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 
"Washington,  D.  C." 

Commissioner  of  Patents. 
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1,127,908. Specification  of  Letters  Patent.  Patented  Feb.  9,  1915. 

Application  filed  May  3,  1912.     Serial  No.  694,992. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Joseph  M.  McCallie, 

of  Trenton,  in  the  county  of  Mercer  and  State 
of  New  Jersey,  have  invented  certain  new 

5  and  useful  Improvements  in  Audiometers, 
whereof  the  following  is  a  specification,  ref- 

erence being  had  to  the  accompanying  draw- 
ings. 

The  invention  relates  more  particularly 
19  to  improvements  in  audiometers  such  as 

shown  and  described  in  my  prior  Letters 
Patent  No.  862,501,  granted  August  6th, 
1907,  which  is  especially  adapted  to  test  the 
acuteness  of  the  human    hearing,    and    to 

15  enable   comparisons   with   results   in   indi- 
vidual cases  with  a  predetermined  standard. 

An  object  of  the  invention  is  to  provide 
an  audiometer  of  the  above  character  with 

a  sound-emitting  device  which  consists  of 
20  a  sonorous  body  which  may  be  vibrated  by 

a  striker,  in  which  the  blow  of  the  striker 
is  uniform. 

A  further  object  of  the  invention  is  to 
provide  means  whereby  the  blows  of  the 

25  striker  may  be  varied  individually;  or  a 
series  of  varying  blows  may  be  produced, 
or  a  series  of  uniform  blows  may  be  main- 

tained, of  any  degree  of  intensity  within 
the  limits  of  adjustment. 

SO  These  and  other  objects  will  in  part  be 
obvious,  and  will  in  part  be  hereinafter 
more  fully  described. 

In  the  drawings  which  show  by  way  of 
illustration  one  embodiment  of  the  inven- 

35  tion,  Figure  I,  is  a  perspective  view  of  an 
audiometer  embodying  my  improvements. 
Fig.  II,  is  a  top  plan  view  of  the  same.  Fig. 
Ill,  is  a  bottom  plan  view  of  the  cover  and 
the  parts  carried  thereby.     Fig.   IV,  is  a 

40  sectional  view  on  the  lines  IV,  IV,  of  Fig. 
II.  Fig.  V,  is  a  sectional  view  on  the  line 
V,  V,  of  Figs.  II,  and  IV. 

Eeferring  in  detail  to  the  drawings,  the 
audiometer  as  herein  illustrated  consists  of 

46  a  main  casing  1,  which  is  formed  with  a 
base  2,  and  a  cover  3,  which  may  be  secured 
by  suitable  screws  4,  to  the  main  or  body 
portion  of  the  casing.  Said  casing  is  pref- 

erably mounted  on  a  sound-deadening  felt 
50  mat  5. 

The  cover  is  formed  with  an  extension  6, 
which  is  located  centrally  thereof,  and  said 
extension  is  provided  with  a  cylindrical 
chamber  7,  in  which  is  mounted  a  cylin- 

55  drical  valve  8.    This  valve,  as  herein  shown, 

is  formed  integral  with  a  stem  9,  to  which 
is  attached  a  hand  wheel  or  actuating  disk 
10.  The  valve  is  held  in  place  by  a  washer 
11,  which  is  attached  to  the  end  of  the  valve 
by  a  screw  12.  A  spring  13,  may  be  inter-  6o 
posed  between  the  washer  11,  and  the  outer 
face  of  the  extension  6,  to  maintain  the 
valve  in  any  desired  adjusted  position.  A 
passage  14,  connects  the  cylindrical  valve 
chamber  7,  with  the  interior  of  the  main  65 
casing  1.  A  plate  15,  is  secured  by  screws 
16,  to  the  under  face  of  the  cover,  and  said 
plate  15,  is  provided  with  a  triangular  port 
or  passage  17,  (see  Fig.  Ill),  which  regis- 

ters with  the  passage  14,  leading  to  the  cy-  70 
lindrical  valve  chamber.  A  slide  18,  is 
mounted  in  a  suitable  guideway  formed  in 
the  under  face  of  the  cover,  and  is  held  in 
place  by  the  plate  16.  The  slide  is  formed 
on  its  upper  face  with  a  rack  19,  which  is  75 
engaged  by  a  pinion  20.  Said  pinion  20, 
is  carried  by  a  short  shaft  21,  which  is  jour- 
naled  in  a  sleeve  carried  by  the  cover,  and 
an  actuating  disk  22,  is  secured  to  the  outer 
end  of  the  shaft  21,  by  a  screw  23.  Said  80 
actuating  disk  is  formed  with  a  serrated 
portion  24,  whereby  said  actuating  disk  may 
be  readily  turned.  Said  disk  is  also  pro- 

vided with  a  smooth  surface  25,  which  is 

provided  with  a  scale  26,  see  Fig.  I.  A  g- 
pointer  27,  secured  by  suitable  screws  to 
the  cover,  is  disposed  adjacent  the  scale  26, 
and  serves  as  a  means  for  determining  the 
position  of  the  actuating  disk.  By  manipu- 

lating the  -aid  disk,  the  shaft  21,  will  be  99 
turned,  and  this  shaft  will  cause  the  slide 
18,  to  more  or  less  cover  the  port  17.  In 
other  words  by  the  manipulation  of  the  slide 
18,  the  port  17,  may  be  progressively  covered 
or  uncovered.  c 

The  extension  6,  is  provided  with  pas- 
sages or  ports  28,  and  29,  which  lead  from 

the  cjdindrical  chamber  7,  controlled  by  the 
cylindrical  valve  8.  These  passages  28,  and 
29,  connect  with  nipples  30,  and  31,  to  which  ]  $q 
may  be  removably  attached  the  rubber 
tubing  of  the  usual  binaural  device.  These 
parts  are  in  the  main  similar  to  those  shown 
and  described  in  connection  with  my  prior 
patent,  and  further  description  thereof,  or  10  5 
the  manner  of  using  the  same,  is  not  thought 
necessary. 

The  sound-emitting  device  consists  of  a 
sonorous  piece  of  metal  32,  which  as  herein 
shown  is  in  the  form  of  a  bell.    The  bell  is  no 
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mounted  on  sound-insulating  material  33, 
which  may  be  of  rubber  or  the  like.  Ex- 

tending from  one  side  of  the  casing  to  the 
other  are  rods  34,  and  35.  A  carriage  36, 
preferably  of  metal,  is  suspended  on  the 
rods  31,  and  35,  and  is  free  to  slide  thereon. 
The  sound-insulating  material  33,  is  carried 
by  the  carriage  36,  and,  therefore,  the  bell 
32,  is  supported  by  the  metal  frame,  but  is 
insulated  therefrom.  A  screw  37,  passes 
through  the  insulating  material,  and  a 
bracket  38,  is  threaded  on  to  said  screw  and 
clamps  the  bell  against  the  insulating  ma- 
terial. 

The  bracket  38,  is  provided  with  an  over- 
hanging extension  39,  to  which  is  clamped 

an  adjustable  arm  40.  The  striker  41,  as 

herein  shown,  is  L-shaped,  and  is  so  dis- 
posed relative  to  the  bell  that  the  free  end 

42,  may  strike  the  bell  adjacent  its  outer 
rim.  The  striker  is  pivotally  supported 
between  suitable  ears  43,  carried  by  the 
arm  40,  the  pivotal  support  being  indicated 
at  44.     The  vertical  arm  of  the  striker  is 

25  provided,  on  what  may  be  termed  its  front 
face,  with  a  lug  61,  on  which  a  finger  45.  is 
mounted  upon  a  transverse  hinge  62,  so  as 
to  be  capable  of  turning  upwardly,  but 
stopped  by  contact  with  the  end  of  the  lug 

30  61,  from  turning  downwardly,  below  the 
horizontal,  which  is  its  normal  position,  as 
indicated  in  Fig.  IV.  A  stop  or  guard  63, 
mounted  beneath  the  ears  43,  limits  the  up- 

ward movement  of  the  finger  45.  The 
striker  may  also  be  provided  with  an  over- 

hanging and  rearwardly  projecting  arm.  64. 
which  may  be  bent  into  any  desired  rela- 

tion to  the  other  parts,  to  vary  the  momen- 
tum of  the  striker,  or  determine  its  normal 

40  position  of  rest. 
Located  so  as  to  engage  the  finger  45,  is 

a  star-shaped  pinion  46,  which  consists  of 
a  central  head  47,  and  outwardly  project- 

ing spaced  arms  48.     When  this  pinion  is 
45  rotated,  the  arms  one  after  another  will 

strike  the  finger  45,  carried  by  the  striker, 
and  will  swing  the  end  of  the  striker  away 
from  the  bell.  As  soon  as  the  arm  of  the 

pinion  passes,  or  slips  off  from  the  finger 
50  carried  bj  the  striker,  the  weight  of  said 

striker  will  cause  the  same  to  strike  the  bell 

and  swing  back  to  normal  position. 
The  operating  pinion  46,  is  rigidly  se- 

cured on  the  inner  end  of  a  short  shaft  49. 
55  which  extends  through  the  casing  and  is 

journaled  in  a  suitable  bearing  50,  carried 
by  the  casing.  The  outer  end  of  the  shaft 
is  provided  with  an  actuating  disk  51, 
whereby  said  shaft  may  be  turned.  Said 
disk  51,  is  formed  with  a  serrated  portion, 
and  also  with  a  smooth  portion,  on  which 
may  be  placed  a  scale  52.  A  pointer  53. 
carried  by  the  casing,  cooperates  with  the 
scale  to  indicate  the  position  of  the  arms 
of  the  star-shaped  pinion  carried  thereby. 

35 

60 
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The  carriage  for  the  bell  and  its  striker 
is  attached  to  a  shaft  54,  in  such  a  manner 
that  the  shaft  may  be  freely  turned,  but  at 
the  same  time  the  longitudinal  movement 
of  the  shaft  will  cause  the  frame  to  slide 

on  the  supporting  rods  34,  and  35,  therefor. 
Said  shaft  is  formed  with  a  thread  ̂ >^, 
which  cooperates  with  a  thread  formed  in  a 
sleeve  56,  carried  by  the  casing.  Said  shaft 
on  its  outer  end  is  provided  with  an  actuat- 

ing disk  57,  which  is  formed  witll  a  ser- 
rated portion  58,  and  a  smooth  portion  5i), 

carrying  a  scale.  A  suitable  pointer  60,  is 
carried  by  the  casing,  and  cooperates  with 

the  scale,  in  order  to  indicate  b}''  any  de- 
sired scale,  the  position  of  the  striker  rela- 

tive to  its  actuating  device. 
In  the  operation  of  my  device,  the  sound 

vibrations  are  created  within  the  chamber 
of  the  inclosed  casing  1,  by  the  rotation  of 
the  actuating  disk  51,  which  causes  the  star- 
shaped  pinion  46,  carried  thereby  to  swing 
the  striker  away  from  the  bell  and  release 
the  former,  so  that  it  may  swing  by  gravity 
into  contact  with  the  bell.  It  will  be  read- 

ily understood  that  when  the  finger  45,  is 
in  a  predetermined  position  relative  to  the 
contacting  arm  48,  of  the. actuating  pinion, 
the  said  striker  will  be  swung  a  uniform 
distance  away  from  the  bell,  and  that  the 
force  of  the  striker  against  the  bell  for  each 
stroke  will  be  uniform,  and,  therefore,  the 
sound  vibrations  will  be  of  uniform  inten- sity. 

When  it  is  desired  to  change  the  inten- 
sity of  the  vibrations,  the  actuating  device 

57,  may  be  turned  so  as  to  move  the  bell 
and  -striker,  and  consequently  the  finger  45, 
toward  or  from  the  actuating  star-shaped 
pinion  46.  This  adjustment  of  the  finger 
with  relation  to  the  contacting  arms  48,  of 
said  pinion,  varies  the  distance  that  the 
striker  is  swung  away  from  the  bell,  before 
being  released  by  said  arm,  and  the  force 
of  the  blow  against  the  bell  will  thereby  be 
varied,  and  consequently  the  intensity  of 
the  sound  will  be  varied.  The  finger  may 

be  progressively  adjusted,  to  produce  a  se- 
ries of  varying  blows,  or  maintained  in  any 

given  position  to  produce  a  series  of  blows 
of  uniform  intensity. 

The  purpose  of  hinging  the  finger  45,  is 
to  obviate  injury  through  the  turning  of 
the  star  pinion  46,  in  the  wrong  direction, 
as  in  such  case  the  hinge  will  permit  the 
finger  to  turn  upward  during  the  passage 
of  the  arms  48.  The  stop  63,  however. 
limits  this  upward  movement  of  the  finger 
45,  and  prevents  it  from  being  thrown 
backward  into  a  position  from  which  it 
could  not  readily  drop  back  again  into  its 
normal  place. 

It  will  be  obvious,  that  I  have  provided 
a  sound-emitting  device,  whereby  the  in- 

tensity  of  the   vibrations   of   the   sonorous 
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metal  may  be  maintained  uniform  for  any 
given  series,  and  wherein  said  device  may 
be  so  adjusted  as  to  vary  the  intensity. 

The  tubular  connections  are  made  with 

5  the  binaural  device  in  the  usual  maimer, 
and  the  sound  from  the  chamber  in  the 
main  casing  may  be  directed  either  to  the 

right  or  left  ear,  or  both,  b}T  the  manipu- 
lating of  the  actuating  disk  or  hand  wheel 

jq  10,  so  as  to  vary  the  position  of  the  cylin- 
drical valve  8.  If  the  valve  is  turned  so  as 

to  close  the  passage  28,  then  the  sound  will 
pass  entirely  through  the  passage  29,  while, 
on  the  other  hand,  when  the  passage  29,  is 

15  closed,  the  sound  Avill  be  delivered  through 
the  passage  28.  Again,  if  the  valve  is  po- 

sitioned as  shown  in  Fig.  V,  both  the  pas- 
sages 28,  and  29,  are  in  communication 

with    the    main    chamber    of    the    casing. 
20  When  it  is  desired  to  vary  the  size  of  the 

passage  leading  from  the  main  chamber  to 
the  cylindrical  valve  chamber,  the  actuat- 

ing disk  22,  may  be  turned  so  as  to  progres- 
sively shut  off  or  close  the  port  17,  connect- 

25  ing  these  two  passages. 
It  is  obvious  that  minor  changes  in  the 

details  of  the  construction  and  the  arrange- 
ment of  parts  may  be  made,  without  depart- 

ing from  the  spirit  of  the  invention,  as  set 
30  forth  in  the  appended  claims. 

In  the  particular  embodiment  shown,  the 
bell  and  its  striker  are  mounted  together 

upon  a  common  support,  so  that  the  adpist- 
ing  movement  of  the  striker  is  attended  by 

35  actual  movement  of  the  bell.  While  this  or- 
ganization is  convenient,  I  of  course  do  not 

limit  my  broader  claims  thereto,  as  obvi- 
ously it  may  be  varied  without  affecting  the 

underlying  principle  of  operation. 
4  0  Having  thus  described  my  invention,  I 

claim : 
1.  In  an  audiometer,  the  combination  with 

a  casing  providing  a  substantially  closed 
sound  chamber,  of  a  sonorous  body  mounted 

4  5  therein;  means,  extending  through  the  wall 
of  said  chamber  and  adapted  to  actuate  said 
striker  from  without,  to  intermittently  strike 
said  sonorous  body  and  produce  sound  vi- 

brations within  said  chamber;  means  to  ad- 
53  just  the  operative  blow  of  said  striking 

means;  and  means,  communicating  with  the 
sound  chamber  and  constituting  a  passage 
for  the  discharge  of  said  sound  vibrations 
therefrom. 

55  2.  In  an  audiometer,  the  combination,  with 
a  casing  providing  a  sound  chamber;  of  a 
sonorous  body  mounted  therein;  means  ex- 

tending through  the  wall  of  said  chamber 
and  adapted  to  be  actuated  from  without, 

60  to  intermittently  strike  said  sonorous  body 
and  produce  sound  vibrations  within  said 
chamber ;  means  to  adjust  the  operative  blow 
of  said  striking  means;  a  scale  on  said  ad- 

justing means,  to  denote  the  extent  of  said 
65  adjustment;  and  means  constituting  a  pas- 

sageway for  the  discharge  of  sound  vibra- 
tions from  said  sound  chamber. 

3.  In  an  audiometer,  the  combination,  with 
a  casing  providing  a  substantially  closed 
sound  chamber ;  of  a  sonorous  body  mounted  70 
therein;  and  means,  extending  through  the 
wall  of  the  chamber  and  adapted  to  be  actu- 

ated from  without  to  intermittently  strike 
said  sonorous  bod.y  and  produce  sound  vi- 

brations within  said  chamber,  said  means  75 
including  a  device  for  producing  sound  vi- 

brations of  substantially  a  determined  in- tensity. 

4.  In  an  audiometer,  the  combination,  with 
a  casing  providing  a  substantially  closed  80 
sound  chamber;  of  a  sonorous  body  mount- 

ed therein ;  a  striker  therefor ;  and  means  ex- 
tending through  the  wall  of  the  chamber, 

and  adapted  to  be  actuated  from  without, 
for  intermittently  swinging  said  striker  to  a  85 
determined  extent. 

5.  In  an  audiometer,  the  combination,  with 
a  casing  providing  a  substantially  closed 
sound  chamber ;  of  a  sonorous  body  mounted 
therein,  a  striker  therefor,  means  extending  90 
through  the  wall  of  the  chamber,  and  adapt- 

ed to  be  actuated  from  without,  for  intermit- 
tently swinging  said  striker  to  a  determined 

extent;  and  means  whereb}7  the  position  of 
the  striker  relative  to  the  actuating  device  95 
may  be  varied  for  varying  the  intensity  of 
the  sound  vibrations. 

6.  In  an  audiometer,  the  combination,  with 
a  casing  providing  a  substantially  closed 
sound  chamber;  of  a  sonorous  body  mounted  100 
therein ;  a  striker  for  vibrating  said  sonorous 
body;  an  actuating  device  for  said  striker; 
and  means  for  adjusting  said  sonorous  body 
and  striker  relatively  to  the  actuating  de- 

vice, whereby  the  stroke  of  the  striker  may  105 
be  varied. 

7.  In  an  audiometer,  the  combination,  with 
a  casing  providing  a  substantially  closed 
sound  chamber ;  of  a  sonorous  body  mount- 

ed therein;  a  striker  for  vibrating  said  so-  110 
norous  body;  an  actuating  device  for  said 
striker;  and  means  for  adjusting  said  sonor- 

ous body  and  striker  relative  to  the  actu- 
ating device,  whereb}7  the  stroke  of  the 

striker  may  be  varied,  said  means  including  115 
a  threaded  shaft  and  cooperating  sleeve, 
whereby  the  parts  may  be  held  in  adjusted 

positions. 8.  In  an  audiometer,  the  combination,  with 
a  casing  providing  a  substantially  closed  120 
sound  chamber ;  of  a  sonorous  body  mounted 
therein ;  a  striker  for  vibrating  said  sonorous 
body;  an  actuating  device  for  said  striker; 
means  for  adjusting  said  sonorous  body  and 
striker  relative  to  the  #actuating  device,  and  125 
thereby  vary  the  stroke  of  the  striker,  said 
means  including  a  threaded  shaft  and  coop- 

erating sleeve,  whereby  the  parts  may  be 
held  in  adjusted  positions;  and  a  scale  for 
indicating  said  various  adjustments.  130 
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9.  In  an  acoumeter  the  combination  with 
a  casing  providing  a  substantially  closed 
sound  chamber,  of  a  sonorous  body  mounted 
therein,  means  extending  through  the  wall 

5  of  said  chamber  and  adapted  to  be  actuated 
from  without  to  intermittently  strike  said 
sonorous  body  and  produce  sound  vibrations 
within  said  chamber,  means  to  adjust  the 
operative  relation  of  said  sonorous  body  and 

10  striker,  means  communicating  with  said 
sound  chamber  and  constituting  a  passage- 

way for  the  discharge  of  said  sound  vibra- 
tions therefrom,  and  a  plurality  of  sound 

discharge  ports  in  the  wall  of  said  passage- 
15  way. 

10.  In  an  acoumeter  the  combination  with 
a  casing  providing  the  sound  chamber,  of  a 
sonorous  body  mounted  therein,  means  ex- 

tending through  the  wall  of  said  chamber 

and  adapted  to  be  actuated  from  without  to  20 
intermittently  strike  said  sonorous  body  and 

produce  sound  vibrations  within  said  cham- 
ber, means  to  adjust  the  operative  relation 

of  said  sonorous  body  and  striker,  a  scale 
on  said  means  to  denote  the  extent  of  said 

adjustment,  means  constituting  a  passage- 
way for  the  discharge  of  sound  vibrations 

from  said  sound  chamber,  and  a  plurality 
of  sound  discharge  ports  in  the  wall  of  said 

passage-way. In  testimony  whereof,  I  have  hereunto 

signed  my  name  at  Philadelphia,  Pennsyl- 
vania, this  twentv-seventh  day  of  April, 

1912. 
JOSEPH  M.  McCALLIE. 

Witnesses : 
James  H.  Bell, 
E.    L.    FlJLLERTON. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  S.  McNally, 

a  citizen  of  the  United  States,  residing  in 
the  city  and  county  of  Philadelphia,  State 

5  of  Pennsylvania,  have  invented  a  new  and 
useful  Attachment  for  Talking-Machines, 
of  which  the  following  is  a  specification. 
My  invention  consists  of  an  attachment 

for  supporting  a  sound-box  of  the  type  em- 
10  ployed  in  talking  machines  operating  with 

records  having  the  so-called  "  hill-and- val- 
ley "  sound-grooves,  such  as  the  Edison  rec- 

ords, upon  the  tone-arms  of  talking  ma- 
chines normally  operating  with  records  hav- 

15  ing  a  laterally  waving  sound-grooATe,  such 
as  the  Victor  and  Columbia  records,  so  as 
to  adapt  such  latter  type  machines  to  oper- 

ate with  an  Edison  sound-box  upon  Edison 
records. 

20  It  further  consists  of  means  for  adjust- 
ing the  sound-box  upon  such  machines  in 

its  relation  to  the  records. 
It  further  consists  of  other  novel  fea- 

tures of  construction,  all  as  will  be  herein- 
25  after  fully  set  forth. 

The  annexed  drawing  and  the  following 
description  set  forth  in  detail  one  mechani- 

cal form  embodying  the  invention,  such  de- 
tail construction  being  but  one  of  various 

30  mechanical  forms  in  which  the  principle  of 
the  invention  may  be  used. 

In  said  annexed  drawings — Figure  1  rep- 
resents a  plan  view  of  a  Victor  talking  ma- 

chine, illustrating  an  Edison  sound-box  and 
35  record  applied  to  the  same.  Fig.  2  repre- 

sents a  side-elevation  of  as  much  of  such 
machine  as  will  illustrate  the  application 
of  nry  device.  Fig.  3  represents  an  end 
view  of  said  parts.    Fig.  4  represents  a  de- 

40  tail  view  of  the  attachment.  Fig.  5  repre- 
sents a  detail  view  of  a  device  for  connect- 

ing the  elbow-tube  supporting  the  sound- 
box with  the  goose-neck. 

Similar   numerals   of   reference   indicate 
45  corresponding  parts  in  the  figures. 

Kef  erring  to  the  drawings,  the  reference 
numeral  1  indicates  the  casing  of  a  talking- 
machine  having  a  rotatable  turntable,  2, 
for  a  disk-record,  3,  and  a  laterally  swing- 

50  ing  tone-arm,  4.  Said  parts  are  substan- 
tially alike  in  machines  of  the  Victor  or 

Columbia  type,  and  operate  essentially  in 
the  same  manner  in  all  machines  of  these 

types. 
55  In  Figs.  1,  2  and  3  the  talking  machine 

is  a  Victor  machine,  and  the  usual  goose- 

neck, 5,  is  movably  secured  to  the  end  of 
the  tone-arm.  A  sound-box,  6,  of  the  type 
employed  in  the  Edison  talking  machine, 
has  its  upwardly  projecting  neck,  7,  se-  qq 
cured  by  a  set-screw,  8,  in  the  downwardly 
bent  arm.  9,  of  an  elbow-tube,  10,  the  hori- 

zontal arm  of  which  is  secured  in  the  outer 

end  of  the  goose-neck  by  a  collar  34,  secured 
upon  the  tube  by  a  set-screw,  11,  and  hav-  55 
ing  a  tongue,  35,  engaging  the  L-shaped 
slot,  36,  in  the  goose-neck  by  which  the  Vic- 

tor sound-box  is  secured.  The  support  for 
the  sound-box  consists  of  a  metal  rod  or 
wire,  12,  one  end  of  which  is  bent  to  form  70 
a  curved  cradle,  13,  in  which  the  elbow-tube 
rests.  The  rod  is  bent  at  right  angles  and 
doubled  to  form  a  finger,  14,  and  the  por- 

tion of  the  rod  which  forms  a  continuation 

of  the  rod-portion  having  the  cradle,  is  bent  75 
and  doubled  in  a  plane  at  a  right  angle  to 
that  of  the  finger  to  form  an  ear,  15,  in 
which  a  fulcrum-screw,  16,  is  threaded, 
whereupon  the  rod  is  bent  parallel  with  the 
finger  and  curved  upward  to  form  a  hook  17.  80 
When  it  is  desired  to  reproduce  from  an 

Edison  or  "  hill- and- valley  "  record,  such 
record  is  placed  upon  the  turntable,  and  the 
Edison  sound-box  has  the  elbow-tube  se- 

cured to  it  and  such  tube  secured  to  85 
the  end  of  the  goose-neck  from  which  the 
Victor  sound-box  has  been  removed.  The 
cradle  of  the  support  is  placed  beneath  the 
elbow -tube  and  the  doubled  finger  and  the 
hook  are  placed  astride  the  inner  end  of  the  90 

goose-neck,  with  the  hook  engaging  beneath 
the  tone-arm.  The  support  will  thus  be 
f ulcrumed  with  the  end  of  the  fulcrum  screw 

resting  upon  the  joint,  18,  of  the  goose- 
neck and  tone-arm,  and  the  weight  of  the  95 

sound-box,  elbow-tube  and  goose-neck  is  car- 
ried by  the  cradle,  as  the  other  end  of  the 

lever  formed  by  the  support  engages  be- 
neath the  tone-arm,  which  in  this  type  of 

machine  is  vertically  immovable.  The  100 
sound-box  is  thus  carried  by  the  support 
and  the  tone-arm,  and  may  be  raised  and 
lowered  away  from  and  toward  the  record 
by  the  fulcrum-screw  to  have  its  jewel-point, 
19,  or  whatever  form  of  needle  or  stylus  de-  105 
vice  it  carries,  in  proper  contact  with  the 
record- disk  to  properly  follow  the  sound- 
groove.  The  support  thus  forms  a  rigid 
connection  between  the  sound-box  and 
goose-neck  and  the  tone-arm,  so  that  the  133 
downwardly  facing  diaphragm  of  the 
sound-box  may  be  vibrated  by  the  up  and 
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clown  vibrations  of  the  jewel-point  and  be 
amplified  by  the  Victor  machine  amplifying 
devices. 

By  the  use  of  an  Edison  sound-box  and 
5  the  support  preventing  vertical  movement 

of  the  tone-arm,  Edison  records  or  similar 
records  of  the  "  hill-and-valley  "  type  may 
be  reproduced  on  talking-machines  of  the 
Victor  or  .Columbia  types,  so  that  the  am- 

10  plifying  and  rotating  mechanisms  of  such 
machines  can  be  used  in  reproducing  sounds 
from  any  make  of  record. 

Other  modes  of  applying  the  principle 
of  my  invention  may  be  employed  for  the 
mode  herein  explained.  Change  may  there- 

fore be  made  as  regards  the  mechanism  thus 

disclosed,  provided  the  principles  of  con- 
struction set  forth,  respectively,  in  the  fol- 

lowing claims  are  employed. 
Having  thus  described  my  invention,  what 

I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent,  is : — 

1.  An  attachment  for  talking  machines, 
comprising  a  curved  cradle  adapted  to  en- 

gage a  goose-neck  and  arms  adapted  to 
straddle  the  inner  end  of  the  goose-neck,  one 
of  said  arms  forming  a  hook  to  engage 
around  a  tone-arm,  and  also  formed  with 

15 

20 

25 

an  ear  between  said  arms,  and  a  fulcrum- 
screw  through  said  ear  and  adapted  to  bear  30 
upon  the  out?r  end  of  the  tone-arm. 

2.  In  combination  with  a  tone-arm,  a 
gooseneck,  and  a  sound-box  having  its  dia- 

phragm and  stylus  facing  downward,  a  sup- 
port adapted  to  be  stationarily  supported  35 

upon  said  tone-arm  and  having  a  portion 
adapted  to  engage  and  support  the  goose- 

neck, and  means  for  unyieldingly  raising 
and  lowering  the  gooseneck  supporting  por- 

tion of  such  support. 

3.  In  combination  with  a  tone  -  arm,  a 
gooseneck,  and  a  sound-box  having  its  dia- 

phragm and  stylus  facing  downward,  of  a 
tubular  elbow  adapted  to  be  fitted  into  the 
end  of  the  gooseneck  and  to  have  said 
sound-box  secured  in  its  other  end,  a  sup- 

port adapted  to  be  stationarily  supported 
upon  the  tone-arm  and  to  engage  and  sup- 

port the  elbow  and  gooseneck,  and  means 
for  unyieldingly  raising  and  lowering  the  50 
elbow  and  gooseneck  supporting  portion  of 
such  support. 

CHAELES  A.  McNALLY. 

Witnesses : 
Wm.  Secler, 
C.  D.  McVay. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Pliny  Catucci,  a 

citizen  of  the  United  States,  residing  in  the 
city  of  Newark,  county  of  Essex,  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Tablet  -  Sup- 

ports for  Talking-Machines,  set  forth  in  the 
following  specification. 
My  invention  relates  to  tablet  supports  or 

10  turn  tables  for  disk  talking  machines,  and 
has  for  its  principal  object,  the  material 
lessening  in   the   weight   of   the   structure 
while  at  the  same  time  I  am  able  to  preserve 
the  requisite  strength  and  stability  of  the 

15  support. 
It  has  been  the  custom  of  manufacturers 

to  construct  the  tablet  support  of  compara- 
tively heavy  sheet  metal  for  retaining  the 

support  in  its  original  shape.    The  making 
20  of  the  support  of  such  heavy  sheet  metal 

not  only  necessitates  a  higher  cost  for  the 
material  because  of  excessive  thickness,  but 
also  a  higher  cost  for  presses  and  dies,  for 
the  reason  that  they  must  be  of  heavier  and 

25  stronger  material  in  order  to  stamp  out  and 
press  into  the  desired  shape  the  material  of 
which  the  support  is  made.  The  upkeep  of 
presses  and  dies  amounts  to  a  considerable 
sum  when  large  quantities  of  the  supports 

30  are   required   to   be   turned    out,    and   the 
punches  and  dies  must  frequently  be  re- 

paired and  replaced  with  new  ones  because 
of  excessive  wear  upon  them. 

It  has  been  proposed  by  some  manufac- 
^5  turers  to  use  a  lighter  material  for  the  tablet 

support,  and  during  the  process  of  stamping 
the.  same  into  desired  shape,  to  provide  the 
tablet  support  with  a  series  of  radial  corru- 

gations.    This  method  has  been  found  ob- 
40  jectionable,  and  particularly  because  of  the 

wear  upon,  and  necessity  for  frequent  re- 
newal of  the  tools  and  dies  used  in  their 

manufacture.  I  have  found  not  only  from 
practical  experiment,  but  from  experience, 

45  that  a  very  much  lighter  material  may  be 
utilized  in  the  making  of  tablet  supports 
and  thereby  I  am  not  only  able  to  use  lighter 
and  less  expensive  presses,  but  lighter  and 
less  expensive  punches  and  dies,  and  at  the 

50  same  time  the  wear  upon  the  punches  and 
dies  is  very  materially  lessened,  thereby  giv- 

ing them  longer  life  and  permitting  longer 
use  without  repair  or  renewal,  while  at  the 
same  time  the  resulting  product  has  all  of 

55  the  elements  of  strength  and  rigidity  and 

when  packed  for  shipment  in  quantities  is 
much  lighter  and  costs  less  for  freight  or 
expressage.  There  is  also  a  tendency  among 
the  manufacturers  of  phonographs  and  talk- 

ing machines,  toward  cheapness  in  material  60 
and  the  reduction  in  weight,  and  a  conse- 

quent reduction  in  the  cost  of  product. 
These  conditions  make  it  necessary  and  even 
imperative  for  manufacturers  to  seek  ways 
and  means  to  reduce  the  cost  of  construction  65 
and  weight  of  material. 

It  is  therefore  the  purpose  of  my  inven- 
tion to  accomplish  these  various  results  and 

at  the  same  time  produce  an  article  of 
strength,  rigidity  and  cheapness.  70 

In  carrying  out  my  invention,  I  make  use 
of  the  structure  described  in  the  accompany- 

ing detailed  description  and  illustrated  in 
the  accompanying  drawings,  wherein — 

Figure  1,  is  a  plan  view  of  a  turn  table.  75 
Fig.  2,  is  a  diametrical  section  of  one  form 
of  turn  table  made  in  accordance  with  my 
improvement.    Fig.  3,  is  a  similar  section  of 
another  form.     Fig.  4,  is  a  section  similar 
to  Fig.  2,  showing  the  central  bearing  thim-  80 
ble  as  an  integral  piece  of  metal.    Fig.  5,  is 
a  section  similar  to  Fig.  3,  with  the  central 
bearing  thimble  shown  as  an  integral  piece 
of  metal.    Fig.  6,  is  a  detached  view  of  the 
bearing  thimble  before  assembly  with  the  85 
other  parts. 

Similar  reference  numerals  refer  to  like 

parts  throughout  the  specification  and  draw- ings. 

The  turn  table  as  shown  in  the  drawings,  90 
must  conform  to  the  standards  already  es- 

tablished, and  in  my  various  forms  illus- 
trated, it  consists  primarily  of  the  flat  metal 

disk  1,  having  a  central  circular  depression 
2,  with  a  central  bearing  thimble  3,  rigidly  95 
secured  to  the  depressed  part  2.  At  the  cir- 

cumference of  the  disk  1,  is  provided  a 
downwardly  turned  annular  flange  4,  as 
shown.  This  disk  may  be  of  any  desired  or 
preferred  material,  as  cold,  rolled  sheet  steel,  100 
formed  by  stamping  the  same  from  the  raw 
material.  In  order  to  strengthen  the  tablet 
support  when  made  of  such  light  material, 
I  provide  a  supplemental  disk  5,  slightly 
dished  as  shown,  into  a  very  shallow  cone  105 

and  having  a  diameter  to  permit  of  its  forci- 
ble insertion  within  the  flange  4,  of  the  disk 

1,  so  that  its  circumference  will  bear  in  the 
angle  formed  by  said  flange  with  the  under 
face  of  the  disk.    In  the  center  of  the  dished  110 
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disk  5, 1  provide  a  center  bearing  thimble  6, 
with  the  diametrical  slot  7,  and  having  a 
central  aperture  in  alinement  with  the  cen- 

tral aperture  of  the  bearing  thimble  3.  The 
5  slot  7  is  for  the  purpose  of  taking  over  a 

cross  pin  in  the  driving  spindle  of  a  talking 
machine,  it  being  understood  that  the  bear- 

ing thimbles  3  and  6  are  designed  to  fit  over 
said  spindle. 

IQ  In  Fig.  3,  the  upper  plate  or  disk  1,  with 
its  depression  2,  bearing  thimble  3,  and 
flange  4,  is  identical  with  that  shown  in  Fig. 
2.  Instead,  however,  of  making  use  of  the 
shallow  cone  disk  5,  I  substitute  for  it  a 

15  deeper  and  smaller  cone  as  8,  and  rigidly  se- 
cure said  cone  to  the  central  depressed  por- 

tion of  the  disk  1,  either  by  riveting,  solder- 
ing, brazing,  or  in  any  desired  or  preferred 

way.    In  this  case,  the  central  bearing  thim- 
20  ble  6,  is  secured  to  the  central  portion  of  the 

cone  8,  in  alinement  with  the  bearing  thim- 
ble 3. 

In  Fig.  4,  the  general  form  of  the  disk  is 
the  same  as  that  shown  in  Fig.  2.    In  this 

25  case,  however,  I  substitute  for  the  two  indi- 
vidual bearing  thimbles  3  and  6,  the  central 

bearing  thimble  9,  providing  such  thimble 
with  a  shoulder  10,  at  its  lower  end  for  en- 

gagement with  the  central  aperture  in  the 
30  disk  5.  In  this  case,  as  in  each  of  the  other 

cases,  the  bearing  thimble  is  provided  with 
a  cylindrical  shoulder  at  its  upper  end  for 
engagement  with  the  central  aperture  in  the 
disk  1.     When  in  place,  the  metal  of  the 

35  thimble  which  projects  above  the  face  of  the 
disk,  is  spun  down  upon,  or  riveted  over  the 
edge  of  the  metal  surrounding  the  aperture 
so  as  to  rigidly  connect  the  thimble  and  disk 
together. 

40  In  Fig.  5,  I  show  a  structure  similar  to 
that  shown  in  Fig.  3,  but  using  a  single  in- 

tegral bearing  thimble  11.  In  this  case  the 
central  part  of  the  cone  8  bears  upon  the 
shoulder  12,  formed  upon  the  lower  end  of 

45  the  thimble,  while  the  upper  end  13,  of  the 
thimble  projects  through  a  slightly  smaller 
aperture  in  the  depressed  part  2,  after  which 
the  projecting  end  13,  of  the  thimble  is  spun 
down  or  riveted  over  the  edge  of  the  metal 

50  surrounding  the  aperture  as  hitherto  de- 
scribed. 

In  Fig.  6,  I  have  shown  a  detached  thim- 
ble with  the  upper  portion  13  extended  and 

prepared  to  receive  the  apertured  disk  1. 
,  55  It  will  thus  be  seen  that  by  forming  the 

tablet  support  of  very  light  material  and 
strengthening  the  same  by  using  what  may 
be  termed  a  truss  structure,  I  am  able  to  so 
strengthen  the  tablet  support  as  to  overcome 

60  any  objection  which  might  be  raised  to  a 
support  made  because  of  such  light  and  thin 
material. 

In  practice,  when  the  forms  illustrated  in 
Figs.  4  and  5  are  used,  the  cylindrical  part 

65  of  the  thimble  between  the  shoulder  10  or 

12  and  the  upper  shoulder  14,  is  made 
slightly  less  than  the  depth  of  the  cone  5,  or 
the  cone  8,  so  that  when  the  parts  are  as- 

sembled and  the  cylindrical  extension  13  is 
riveted  or  spun  down  over  the  disk  depres-  70 
sion  2,  the  supporting  disk  1,  and  the  cone 
disk  5.  or  8  will  be  forcibly  drawn  together  %* 

thereby  preventing  the  parts  from  separat- ing. 

In  each  of  the  forms  as  shown,  I  may  se-  75 
cure,  as  above  indicated,  the  margin  of  the 

shallow  cone  5,  or  the  margin  of  the  deeper- 
cone  8,  and  the  under  face  of  the  disk  1,  by 

any  convenient  or  desired  means,  as  by  sol- 
dering, riveting  or  brazing.  In  some  cases  80 

where  using  either  structures  illustrated  in 
Figs.  2  or  4,  the  downwardly  extending 
flange  4,  may  be  spun  down  over  the  margin 
of  the  disk  5,  thereby  rigidly  connecting  the 
margins  of  the  said  disks.  85 

From  the  above  description,  it  will  be  seen 
that  I  am  able  to  produce  a  tablet  support  or 
turn  table  for  talking  machines,  much 

lighter  than  and  yet  an  article  which  pos- 
sesses all  the  strength  and  rigidity  of  heavier  90 

tablet  supports  now  in  general  use,  and  I  at 
once  accomplish  all  of  the  results  sought  in 
such  an  article  at  a  minimum  of  cost  and  a 
minimum  of  expense  in  maintenance  of  tools 
for  the  construction  of  the  same.  95 

I  claim: 
1.  In   a  tablet  support  for  talking  ma- 

chines, the  combination  of  a  flat,  circular 
disk  having  a  central  aperture  therein  and  a 
dished  or  cone  shaped  disk,  and  means  for  100 
firmly  securing  the  margin  of  the  latter  disk 
to  the  under  face  of  the  former  disk. 

2.  In  a  tablet  support  for  talking  ma- 
chines, the  combination  of  a  flat,  circular 

disk  having  a  down  turned  circumferential  105 
flange  thereon,  and  a  dished  or  cone  shaped 
disk  having  its  margin  firmly  secured  to 
said  flat  disk  upon  the  under  face  thereof. 

3.  In  a  tablet  support  for  talking  ma- 
chines, the  combination  of  a  flat,  circular  HO 

disk  having  a  central  aperture  therein,  a 
bearing  thimble  secured  in  said  aperture 
and  a  dished  or  cone  shaped  strengthening 
disk  secured  at  its  margin  to  the  under  face 

of  said  flat  disk.  H5 
4.  In  a  tablet  support  for  talking  ma- 

chines, the  combination  of  a  flat,  circular 
disk  having  a  marginal  down  turned  flange 
and  a  central  aperture,  a  cone  shaped  disk 

having  its  margin  forced  into  engagement  120 
with  said  down  turned  flange,  and  a  bearing 
thimble  firmly  secured  in  the  aperture  of 
said  flat  disk. 

5.  In  a  tablet  support  for  talking  ma-        * 
chines,  the  combination  of  a  flat,  circular  125 
disk  of  very  thin*  sheet  metal,  a  thin  metal 
cone  shaped  circular  disk,  and  means  for 
rigidly   and   concentrically   connecting  the 
latter  disk  to  said  flat  disk. 

6.  In  a  tablet  support  for  talking  ma-  130 
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chines,  the  combination  of  a  thin,  flat,  circu- 
lar sheet  metal  disk  having  a  marginal 

down-turned  flange  thereon,  and  a  central 
aperture  therein,  a  thin  cone  shaped  sheet 

5  metal  disk  having  a  central  aperture  there- 
in, and  a  tubular  thimble  secured  to  and 

rigidly  connecting  said  disks  together. 
7.  In  a  tablet  support  for  talking  ma- 

chines, the  combination  of  a  very  thin,  flat, 
10  circular  sheet  metal  disk,  having  a  down- 

turned  marginal  flange  thereon  and  a  cen- 
tral aperture  therein,  a  bearing  thimble 

rigidly  secured  in  said  aperture,  and  a  cone 
shaped   strengthening   disk   firmly   secured 

15  to  the  under  face  of  said  flat  disk  within  the 
marginal  flange  thereon. 

8.  In  a  tablet  support  for  talking  ma- 
chines, the  combination  of  a  flat,  circular 

disk  having  a  central  aperture  therein,  a 
cone  shaped  disk  having  a  central  aperture  20 
therein,  and  a  tubular  bearing  thimble  se- 

cured in  said  apertures  and  firmly  uniting 
said  disks  together  with  the  margin  of  said 
cone  shaped  disk  bearing  upon  the  under 
face  of  said  flat  disk.  25 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  this  19th  day  of  Sept.,  1914. 

PLINY  CATUCCI. 

In  presence  of — Louis  M.  Sanders, 
Norman  E.  Zusi. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Lewis  F.  Clawson, 

Jr.,  a  citizen  of  the  United  States,  and  a 
resident  of  Merchantville,  in  the  county  of 

5  Camden  and  State  of  New  Jersey,  have  in- 
vented a  new  and  Improved  Graphophone- 

Cabinet,  of  which  the  following  is  a  full, 
clear,  and  exact  description. 

My   invention    relates   particularly   to    a 
10  cabinet  for  disk  graphophones,  and  com- 

prises a  cover  or  lid  so  combined  with  the 
cabinet  body  and  other  elements  as  to  be 
adjustable  to  form  in  effect,  a  horn  or  sound 
intensifier  in  which  the  tone  volume  may  be 

15  governed  b}^  the  lid  to  take  the  place  of 
shutters,  doors    and    the  like,   which   fre- 

quently are  employed  to  control  the  volume. 
The  invention  provides  also  a  construc- 

tion  and    arrangement   to    permit   of   the 
20  changing  of  the  needle  without  the  neces- 

sity of  turning  the  reproducer  relatively  to 
the  tone  tube. 

Other  distinguishing  features  and  advan- 
tages will  appear  in  the  specific  description 

25  following. 
Eeference  is  to  be  had  to  the  accompany- 

ing drawings  forming  a  part  of  this  speci- 
fication, in  which  similar  characters  of  ref- 

erence indicate  corresponding  parts  in  all 
*0  the  views. 

Figure  1  is  a  plan  view  of  my  improved 
cabinet,  the  lid  being  removed  and  the  disk 
and  reproducer  being  indicated;  Fig.  2  is 
a   longitudinal    vertical    section,  with   the 

85  cover  in  its  normal  position  forming  a  clo- 
sure for  the  cabinet ;  Fig.  3  is  a  fragmentary 

perspective  view  of  the  rear  end  of  the  tone- 
tube  of  the  reproducer  and  its  pivot  post; 
Fig.  4  is  a  perspective  view  of  one  form 

40  of  pivot  device  that  may  be  employed  for 
mounting  the  cover;  and  Fig.  5  is  a  frag- 

mentary side  elevation,  partly  in  section,  of 
a  portion  of  the  tone-tube  of  the  repro- 

ducer and  its  pivot  post. 
*&  In  forming  a  practical  embodiment  of  my 

invention  in  accordance  with  the  illustrated 

example,  a  body  10  is  provided,  and  dis- 
posed therein  is  a  transverse  partition  11, 

disposed  diagonally  and  supporting  a  turn- 
80  table  12,  to  be  actuated  by  any  approved 

motor  13,  here  conventionally  indicated. 
The  motor  serves  to  turn  the  table  12  in 
its  own  plane  at  an  angle  to  the  horizontal, 
determined  by  the  inclination  of  the  parti- 

88  tion  11  which  constitutes  a  platform,  on 
which  the  said  turn-table  turns.     Any  ap- 

proved provision  may  be  made  for  retain- 
ing a  disk  record  14  on  the  turn-table  12. 

The  tone  tube  15  carries  the  usual  repro- 
ducer which  is  provided  with  any  suitable  60 

means  15a  for  holding  a  needle.     The  tone 
tube  15  is  mounted  at  one  side  of  the  longi- 

tudinal center  of  the  cabinet  on  the  plat- 
form 11,  to  swing  in  a  plane  parallel  with 

the  plane  of  the  turn-table  and  its  plat-  65 
form  11.    The  rear  enlarged  end  of  the  rear- 
wardly  flaring  tone-tube  15  is  mounted  on 
a  pivot  post  16,  which  may  be  provided  with 
a   foot  16a  suitably  fastened  to  the  upper 
side  of  the  platform  11.    The  pivot  post  16,  70 
it  will  be  seen,  is  disposed  vertically  so  that 
it  is  at  an  angle  less  than  normal  to  the 
plane  of  movement  of  the  tone-tube  a,nd  the 
plane  of  the  platform  11  of  the  turn-table 
12.     The  tone-tube  is  permitted  a  rocking  75 
movement  relatively  to  its  general  plane  of 
movement.     The  rear  end  of  the  said  tube 
is  formed  with  an  upper  lug  or  arm  17, 
which  receives  a  pointed  pivot  member  18, 
adapted  to  rest  in  a  depression  19  in  the  80 
upper  end  of  the  pivot  post,  while  at  the 
bottom  of  the  said  tube  15  a  forked  arm 
20  is  provided,  which  straddles  the  pivot 
post.     With    the    inclined    record    support 
and  the  described    mounting  of  the  tone  85 
tube,  the  tone  tube  can  be  swung  upwardly 
through  an  angle  a  short  distance  to  bring 
the  needle  to  a  position  whereby  to  permit 
of  the  convenient  removal  and  replacing  of 
the  needle,  without  turning  the  reproducer  90 
on  the  tone  tube. 

A  cover  21  is  provided,  of  an  area  to  ef- 
fect a  closure  of  the  body  10  when  the  said 

cover  is  in  position  at  the  top  of  the  body, 
as  indicated  in  full  lines  in  Fig.  2.  The  95 
cover  is  displaceable  to  occupy  a  position  as 
indicated  in  dotted  lines  in  Fig.  2,  whereby 
the  cover  and  partition  11  will  be  in  diverg- 

ing planes  and  constitute  in  effect,  horn  ele- 
ments. The  means  shown  for  mounting  the  100 

cover  consists  of  a  depending  bracket  arm 
22  at  each  side  having  an  angular  upper  end 
23  suitablv  secured  to  the  under  side  of  the 
cover.  The  lower  end  of  each  depending 
arm  22  is  formed  with  an  oblique  slot  24  105 
opening  from  an  edge  thereof,  the  slots  be- 

ing adapted  to  receive  pivot  pins  25  project- 
ing from  the  body  10  at  opposite  points  be- 
low the  upper  edge  of  the  body.  The  slot 

and  pin  pivotal  connection  permits  of  the  110 
cover  being  readily  removed  to  afford  ready 
access  to  the  interior.    By  disposing  the  piv- 
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otal  point  of  the  cover  below  the  plane  of 
the  cover,  the  latter  will  be  given  a  bodily 
swinging  movement  about  the  pins  25,  so 
that  in  being  tilted  to  the  position  indicated 

5  in  dotted  lines,  the  rear  end  of  the  cover  in 
being  depressed  within  the  cabinet  body  will 
describe  a  more  rearward  path  than  if  the 
cover  had  a  fixed  pivot  in  the  plane  of  the 
cover  or  immediately  adjacent  to  the  said 

10   plane. 
Co-acting  with  the  partition  11  and  the 

displaceable  cover  in  the  formation  of  horn 
elements,  is  a  second  partition  26  above  the 
partition  11  and  rising  from  the  latter.    The 

15  said  partition  26  is  deflected  rearwardly  to 

a  point  26a  adjacent  to  the  reproducer,  and 
may  terminate  at  26a,  or  may  have  a  con- 

tinuation 2Gb  to  the  opposite  side  of  the  body 
10.    The  upper  edge  of  the  partition  26  pre- 

20  sents  an  inclined  surface  gradually  rising 

from  the  point  26a  at  one  side  of  the  longi- 
tudinal center  and  extending  to  the  opposite 

side  of  the  body,  because  of  the  gradually 
increasing  height  of  the  said  partition  from 

25  the  point  26\  Thus  the  said  upper  edge  of 
the  partition  26  will  conform  to  the  angu- 

lar position  of  the  cover  21,  and  the  latter 
will  therefore  contact  with  the  partition  26, 
along  the  upper  edge  thereof.     The  front 

30  and  back  of  the  body  may  have  a  layer  of 
felt  27  at  the  interior.  In  any  case,  I  Avill 
apply  felt  or  the  like  to  the  interior  of  the 
back,  at  the  upper  portion,  to  cause  a  tight 
fit  of  the  cover  when  closed. 

35  It  will  be  obvious  that  with  the  cover  in 
the  tilted  position  and  its  lower  end  de- 

pressed to  a  bearing  on  the  partition  26, 
these  elements  and  the  partition  11  will  con- 

stitute a  sound  intensifier  and  form,  in  ef- 
40  feet,  horn  elements.  Moreover,  as  the  cover 

may  be  disposed  more  or  less  distant  from 
the  top  of  the  inclined  element  26,  to  leave 
a  rearward  opening  between  the  said  ele- 

ment and  the  cover,  and  as  the  cover  at  the 
45  same  time  is  brought  more  or  less  close  to 

the  front  of  the  cabinet,  it  follows  that  the 
volume  of  sound  emitted  at  the  front  of  the 
cabinet  may  be  varied  accordingly. 
Having  thus  described  my  invention,  I 

50  cl#m  as  new,  and  desire  to  secure  by  Let- 
ters Patent : 

1.  The  combination  with  a  graphophone 
cabinet  comprising  a  body^  and  a  platform 
therein  arranged  transversely  and  inclined 

55  to  the  horizontal;  of  means  on  said  plat- 
form to  support  a  graphophone  record,  a  re- 

producer mounted  in  the  cabinet  and  dis- 
posed above  the  platform,  and  a  cover  above 

the  reproducer  and  platform,  said  cover  be- 
60  ing  movable  to  a  position  to  constitute  a 

closure  for  the  top  of  the  body,  or  to  a  tilted 
position  with  an  end  thereof  depressed  with- 

in the  body  and  the  opposite  end  above  the 
top  of  the  body,  the  cover  when  in  the  said 

65  tilted  position,  forming  with  the  platform 

and  the  cabinet  walls,  a  sound-amplifying 

passage. 2.  The  combination  with  a  graphophone 

cabinet,  comprising  a  body  having  a  trans- 
verse platform  inclined  to  the  horizontal,  of  ̂ 0 

means  on  said  platform  constituting  a  sup- 
port for  a  graphophone  record,  a  movable 

member   presenting    a   broad    surface,    and  p 
means  for  supporting  said  member  in  an 
inclined  position  above  the  platform  and  75 
forming  with  the  latter  diverging  planes, 

said  member,  when  in  the  said  inclined  posi- 
tion, forming  with  the  said  platform  and 

the  cabinet  walls,  a  sound  amplifying  pas- 
sage. 80 

3.  A  graphophone  and  cabinet  therefor 
comprising  a  cabinet  body,  a  transverse 
platform  therein  inclined  to  the  horizontal, 
a  turn-table  on  the  platform  adapted  to 
hold  a  disk  record,  means  for  mounting  a  85 

reproducer  to  swing  above  the  turn-table  in 

a  plane  parallel  with  the' latter,  a  cover,  and means  to  support  the  cover  in  position  to 

form  a*  closure  for  the  top  of  the  body,  or 
in  an  oblique  position  above  the  platform  90 
to  form  with  said  platform,  and  the  walls  of 
the  cabinet,  a  sound  amplifying  passage. 

■1.  In  a  graphophone  and  cabinet  therefor, 
a  cabinet  body  having  a  platform  below  the 
top  of  the  body  inclined  to  the  horizontal  95 
and  forming  the  bottom  of  a  chamber  of 

gradually  increasing  height,  means  for  sup- 
porting a  reproducer  above  said  platform 

at  one  side  of  the  longitudinal  center  of  the 

body,  a  turn-table  on  the  platform,  and  a  10° 
cover  pivoted  intermediate  its  ends  to  tilt 
at  an  angle  to  the  horizontal  and  dispose  an 
end  of  the  cover  within  the  body,  and  a  sec- 

ond partition  rising  from  the  platform  and 

ranging  from  that  side  of  the  body  opposite  105 
the  supporting  means  of  the  reproducer 
transversely  and  rearwardly,  the  upper  edge 
of  the  second  partition  being  inclined  to 
correspond  with  the  tilted  position  of  the 

cover.  * 
5.  In  a  graphophone  and  cabinet  therefor, 

a  cabinet  body  having  a  chamber,  the  bot- 
tom of  which  inclines  downwardly  toward 

the  rear  end,  means  for  supporting  a  record 
on  said  bottom,  a  reproducer  above  said 
bottom,  a  cover  for  the  body,  and  means  to 
support  the  cover  in  tilted  position  with  the 
said  cover  and  the  said  bottom  disposed  in 
diverging  planes  and  forming,  with  the 
walls  of  the  cabinet,  a  sound  amplifying 

passage. 6.  In  a  graphophone  and  cabinet  therefor, 
a  cabinet  body  having  a  chamber,  the  bot- 

tom of  which  inclines  downwardly  from 
front  to  rear,  means  for  supporting  a  record 
and  a  reproducer  in  said  chamber,  and  a 
cover  for  said  chamber  pivoted  intermedi- 

ate its  ends  to  tilt  to  an  inclined  position 
with  the  rear  end  depressed  within  the  said  ,,0 
chamber,  the  cover  in  the  depressed  posi- 

120 

125 
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tion  and  the  said  bottom  of  the  chamber  pre- 
senting diverging  planes. 

7.  A  graphophone  cabinet  having  a  cham- 
ber, the  bottom  of  which  is  inclined  to  the 

5  horizontal,  said  chamber  being  adapted  to 
accommodate  a  record  and  reproducer,  and 
a  cover  for  said  chamber  displaceable  from 
a  position  forming  a  closure  of  the  chamber 
to  a  tilted  position,  the  said  cover  in  the  tilt- 

10  ed  position  and  the  bottom  of  the  chamber 
presenting  diverging  planes  and  forming, 
with  the  walls  of  the  cabinet,  a  sound  ampli- 

fying passage. 
8.  A     graphophone     cabinet     having     a 

15  chamber,  the  bottom  of  which  is  inclined  to 
the  horizontal,  said  chamber  being  adapted 
to  accommodate  a  record  and  reproducer, 
and  a  partition  extending  from  one  side  of 

the  chamber  transversely  and  rearwardly  to- 
ward the  opposite  side,  the  said  partition  be-  20 

ing  of  decreasing  height  from  the  first  men- 
tioned side  of  the  chamber  toward  the  Op- 
posite side,  and  a  cover  for  said  chamber 

displaceable  from  a  position  forming  a  clo- 
sure of  the  chamber  to  a  tilted  position,  the  25 

said  cover  in  the  tilted  position  and  the  bot- 
tom of  the  chamber  presenting  diverging 

planes. In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  30 
two  subscribing  witnesses. 

LEWIS  FRED.  CLAWSON,  Jb. 

Witnesses : 
Harold  V.  Stevenson, 
William  Whitaker  Clawson. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Otto  B.  Cole,  a  citi- 

zen of  the  United  States,  residing  at  Boston, 

county  of  Suffolk,  Commonwealth  of  Mas- 
5  sachusetts,  have  invented  certain  new  and 

useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  phonographs  of 
the  class  known  as  hornless  phonographs. 

18  Such  phonographs  are  not  in  fact  hornless 
but  have  the  horn  or  sound  amplifier  in- 

closed in  a  suitable  cabinet  or  casing  within 
the  machine.  The  objectionable  scratching 
noise  produced  by  roughnesses  in  the  record 

15  groove  and  the  harsh  metallic  effects  given 
out  by  the  moving  parts  of  the  machine  are 
familiar  characteristics  of  phonographs  of 
this  class,  and  in  fact  of  nearly  all  phono- 

graphs, and  tend  to  largely  detract  from  the 
20  quality  and  timbre  of  the  original  tone.  To 

the  end  therefore  of  completely  reproducing 
the  quality  and  sweetness  of  the  original 
tone  without  the  presence  of  these  extrane- 

ous mechanical  vibrations,  I  have  devised 
25  my  present  invention.  In  it  the  cabinet  is 

open  on  one  side  and  a  sound  board  is  lo- 
cated vertically  within  the  cabinet  and  par- 

allel to  the  open  side.  The  sound  waves 
are  delivered  from  the  reproducer  directly 

30  against  this  sound  board  by  a  sound  con- 
ductor having  an  inwardly  directed  end  en- 
tering the  cabinet.  The  sound  board  has 

flaring  partitions  extending  outwardly  to 
the  lateral  edges  of  the  open  side  of  the 

35  cabinet  and  these  partitions  with  the  sound- 
ing board  provide  a  sound  amplifier  where- 

by to  direct  the  sound  waves  outwardly  with 
increased  volume  and  fidelity  of  tone.  The 
volume  of  the  reproduced  sound  is  regulated 

40  and  modulated  by  a  sliding  damper  ar- 
ranged in  controlling  relation  within  the 

sound  conducting  tube.  Means  are  also  pro- 
vided for  positively  locking  the  swiveled  re- 

producer arm  when  said  arm  is  swung  away 
45  from  the  record  out  toward  the  side  of  the 

cabinet. 
These  and  various  other  features  as  well 

as  the  construction  and  principle  of  my  in- 
vention will  be  more  fully  disclosed  and  dis- 

50  cussed  in  the  specification  that  follows. 
In  the  drawings  forming  a  part  of  that 

specification  I  have  shown  as  illustrative 
embodiments  two  forms  of  phonographs 
which  have  proven  satisfactory  in  use. 

55       Throughout   specification    and    drawings 

like  reference  numerals  are  employed  to  in- 
dicate corresponding  parts,  and  in  these drawings : 

Figure  I  is  an  elevation  of  a  phonograph 
in  accordance  with  my  invention,  illustrat-  60 
ing  in  full  and  dotted  lines  the  two  positions 
of  the  lock  for  the  reproducer  arm,  Fig.  2 
is  a  detail  of  the  lock  detached,  Fig.  3  is  a 
plan  section  of  one  form  of  phonograph 
taken  on  the  line  3 — 3,  of  Fig.  4,  Fig.  4  is  a  65 
vertical  section  on  the  line  4 — 4,  of  Fig.  3. 
Fig.  5  is  a  plan  section  of  a  modified  form 
of  phonograph  taken  on  the  line  5 — 5,  of 
Fig.  6.     Fig.  6  is  a  vertical  section  on  the 
line  6 — 6  of  Fig.  5,  and  Fig.  7  is  a  detail  of  70 
the  tone  modulating  damper. 

I  have  indicated  at  1  the  cabinet  or  casing 
of  a  phonograph  of  the  so  called  hornless 
type.  The  cabinet  is  divided  interiorly  into 
two  compartments,  2  and  3,  respectively,  by  75 
a  sounding  board  4.  Within  the  compart- 

ment 2  is  located  the  usual  motor  (not 
shown)  operated  by  an  exposed  hand  crank 
5.  Within  the  compartment  3  is  located  the 
delivery  end  6  of  a  sound  conductor  leading  80 
from  the  reproducer  12  to  the  sound  board  4. 
The  delivery  end  6  of  the  sound  conductor 
is  formed  as  a  downwardly  and  inwardly 
curved  tube  located  within  the  cabinet  and 

having  an  inwardly  flared  mouth  delivering  85 
directly  against  the  sound  board  4.  The 
upper  restricted  end  of  the  tube  is  substan- 

tially vertically  disposed.  This  end  is  screw 
threaded  internally  as  indicated  to  receive 
the  external  screw  threads  on  one  end  of  a  90 
flanged  coupling  member  7.  The  opposite 
end  of  the  coupling  member  7  receives  and 
provides  a  swiveled  mount  for  the  lower 
end  of  an  elbow  8,  whereby  the  elbow  may 
swing  laterally.  The  opposite  end  of  the  95 
elbow  has  a  bead  over  which  is  slipped  one 
end  of  a  hollow  reproducer  arm  9.  The  arm 
9  is  loosely  held  at  this  end  by  a  collar  10 
and  a  set  screw  11  which  permits  the  neces- 

sary play  of  the  sound  box  and  reproducer  1Q0 
12,  carried  at  the  free  end  of  said  arm,  to 
compensate  for  inequalities  in  the  surface 
of  the  record.  The  record  is  mounted  on  a 
suitable  turn  table  13  revolved  by  a  shaft 

14  driven  by  a  motor.  105 
The  reproducer  arm  9  is  adapted  to  swing 

laterally  away  from  the  record  and  may  be 
locked  in  this  position  by  means  of  the  lock- 

ing device  shown  in  detail  in  Fig.  2.  This 
lock  consists  of  an  arm  15  pivoted  at  one  110 
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end  at  16  to  the  cabinet  1  and  forked  at  its 
other  end  at  17  to  engage  the  reproducer 
arm.  The  lock  normally  lies  in  the  full 
line  position  shown  in  Fig.  1.  When  it  is 

5  desired  to  lock  the  reproducer  arm  so  that 
said  arm  will  not  swing  back  over  the  rec- 

ord, the  lock  15  is  swung  up  vertically  to  the 
dotted  line  position  shown  in  Fig.  1  to  bring 
its  upper  forked  end  17  under  the  repro- 

10  ducer  arm  so  that  the  forks  17  engage  said 
arm  on  either  side.  The  locking  member  15 
will  remain  in  its  upright  position,  by 
reason  of  the  friction  developed  at  the  pivot 
16,  and  can  not  be  released  until  the  arm  9 

15  is  disengaged. 
In  order  to  modify  the  volume  of  sound 

passing  through  the  elbow  8,  I  provide  the 
tone  modulator  and  intensifier  shown  in  de- 

tail in  Fig.  7.     This  device  may  conven- 
20  iently  consist  of  a  damper  or  slide  valve  18 

slidably  guided  in  ways  across  the  throat  of 
the  elbow  8.  The  damper  18  is  provided 
with  a  plurality  of  openings  19  of  gradually 
decreasing  diameter  whereby  the  volume  of 

25  sound  passing  through  the  member  8  may 
be  varied.  In  using  the  modulator  it  is  es- 

sential that  the  holes  19  be  positively  cen- 
tered relatively  to  the  throat.  This  is  ef- 

fected in  the  present  invention  by  means  of 
30  a  spring  pressed  catch  member  20  mounted 

for  locking  engagement  with  any  notch  of  a 
series  of  locking  notches  21  formed  in  one 
edge  of  the  damper  18.  The  tendency  of 
the  spring  is  to  project  its  catch  in  the  path 

35  of  the  damper,  so  that  when  a  notch  is 
moved  up  opposite  to  the  catch  it  will  be 
engaged  thereby  to  positively  lock  the 
damper  in  centered  position. 
The  sound  board  1  referred  to  herein- 

40  above  consists  in  Figs.  1  to  1  inclusive  of  a 

vertically  disposed  wall  4a  arranged  within 
the  cabinet  parallel  to  the  open  side  23 
thereof.  Extending  diagonally  from  each 
end  of  said  wall  to  the  lateral  edges  of  said 

45  open  side  is  an  outwardly  flaring  partition 
4b  which  with  the  wall  4a  and  the  upwardly 
extending  wall  4C  resting  on  said  wall  4a 
defines  an  outwardly  directed  amplifier. 
The  delivery  end  6  of  the  sound  conductor 

50  passes  through  an  opening  in  the  wall  4C 
and  delivers  directly  against  the  vertical 

sounding  board  4a.  If  desired  the  vertical 
wall  4a  may  carry  a  pyramidal  or  other- 
Avise  shaped  block  22  directly  opposite  the 

55  delivery  end  of  the  sound  conductor  to  as- 
sist in  diffusing  the  sound  waves,  although 

the  sound  board  is  effective  without  this  de- 
flector piece.  This  arrangement  of  an  in- 
wardly delivering  sound  conductor  in  com- 

60  bination  with  a  sound  board  and  an  out- 
wardly directing  amplifier  is  extremely  ef- 

fective. By  it,  I  am  enabled  to  reproduce 
the  quality  and  resonance  of  the  original 
tone  without  the  objectionable  mechanical 

65  sounds  usually  liberated. 

In  the  form  of  my  invention  shown  in 
Figs.  5  and  6, 1  have  shown  a  slightly  modi- 

fied arrangement  of  tone  clarifying  appa- 
ratus. In  this  embodiment,  the  coupling  7 

is  extended  downward  vertically  and  con-  7C 
nects  at  its  lower  end  with  a  sound  con- 

ductor 23'  similar  in  shape  to  the  amplifier 
6  (Figs.  3  and  4).  From  the  sides  of  the 
coupling  7  two  lateral  branch  tubes  24  lead. 
To  the  free  ends  of  the  tubes  24  sound  con-  75 
ductors  25,  similar  to  the  sound  conductor 
22'   are  connected.     The  sound  conductors 
25  and  23'  direct  the  sound  waves  in  three 
directions  against  a  resonant  sounding 

board  4'  corresponding  in  function  to  the  80 
sounding  board  4  but  of  necessarily  differ- 

ent shape.  The  sound  board  4'  may  if  de- 
sired be  provided  with  three  spreader  blocks 

26  similar   in   function   and   shape   to   the 
block  22  in  Figs.  3  and  4.     The  purpose  of  85 
the  arrangement  shown  is  the  same  as  that 
of  the  arrangement  in  Figs.  3  and  4.  A 
larger  area  over  which  the  sound  is  diffused 
is  provided,  however,  in  the  form  shown  in 
Figs.  5  and  6.  It  will  be  understood  that  9C 
the  tone  modulator  18  is  intended  to  be  used 
in  the  form  shown  in  Figs.  5  and  6. 

Various  modifications  in  the  form  and 
construction  of  my  device  may  obviously  be 
made,  all  without  departing  from  the  spirit  95 
of  my  invention  if  within  the  limits  of  the 

appended   claims. 
What  I  therefore  claim  and  desire  to  se- 

cure by  Letters  Patent  is : 
1.  In  a  sound  producing  machine,  the  100 

combination  of  a  cabinet  open  on  three  sides, 
sounding  boards  vertically  disposed  therein 
and  parallel  to  the  open  sides  and  flaring  de- 

flecting partitions  extending  from  said 
sounding  boards  to  the  edges  of  the  cabinet  105 
and  inwardly  directing  sound  conductors 
having  their  delivery  mouths  disposed  in 
opposition  to  said  sounding  boards. 

2.  In  a  sound  producing  machine,  the 
combination  of  a  rectangular  cabinet  open  110 
on  three  sides,  sounding  boards  vertically 
disposed  therein  and  parallel  to  said  open 
sides  and  flaring  deflecting  partitions  ex- 

tending substantially  diagonally  from  said 
sounding  boards  to  the  edges  of  the  cabinet,  115 
and  inwardly  directing  sound  conductors 
having  their  delivery  mouths  disposed  in 
opposition  to  said  sounding  boards. 

3.  In  a  sound  producing  machine,  the 
combination  of  a  cabinet  open  on  one  side,  120 
a  sounding  board  vertically  disposed  there- 

in and  having  a  spreader  surface  for  diffus- 
ing and  disseminating  the  sound  waves,  a 

pair  of  flaring  deflecting  partitions  extend- 
ing from  said  sounding  board  to  the  edges  3-5 

of  the  cabinet,  and  an  inwardly  directing 
sound  conductor  having  a  delivery  mouth 

disposed  in  opposition  to  the  spreader  sur- 
face of  the  sounding  board. 

4.  In   a   sound   producing  machine,   the  130 



1,129,792 

combination  of  a  cabinet  open  on  one  side, 
a  flat  sounding  board  vertically  disposed 
therein  parallel  to  said  open  side  and  hav- 

ing a  spreader  surface  for  diffusing  and  dis- 
5  seminating  the  sound  waves,  a  pair  of  flar- 

ing deflecting  partitions  extending  diago- 
nally from  said  sounding  board  to  the  edges 

of  the  cabinet,  and  an  inwardly  directing 
sound  conductor  having  a  delivery  mouth 

IQ  disposed  in  opposition  to  the  spreader  sur- 
face of  the  sounding  board. 

5.  In  a  sound  producing  machine,  the 
combination  of  a  cabinet,  open  on  one  side, 
a  sounding  board  vertically  disposed  therein 

15  and  parallel  to  said  open  side,  a  pair  of 
flaring  deflecting  partitions  extending  diag- 

onally from  said  sounding  board  to  the 
edges  of  the  cabinet  and  with  the  sounding 
board  dividing  the  cabinet  into  compart- 

20  ments,  an  inwardly  directing  sound  conduc- 
tor having  a  delivery  mouth  disposed  in  one 

of  said  compartments  in  opposition  to  the 
sounding  board  and  a  motor  disposed  in  an 
adjacent  compartment. 

25  6.  In  a  sound  producing  machine,  a  sub- 
stantially flat  sound  board,  a  sound  conduc- 

tor directed  toward  said  board  and  an  oppo- 
sitely directed  amplifier  extended  from  said 

sound  board. 

30  7.  In  a  sound  producing  machine,  a  sub- 
stantially flat  vibratory  sound  board,  a 

sound  conductor  directed  toward  said  board 

and  an  oppositely  directed  amplifier  ex- 
tended  from   said  sound  board  past  said 

35  sound  conductor. 

8.  In  a  sound  producing  machine,  a  cabi- 
net, a  substantially  flat  vibratory  sound 

board  therein,  a  sound  conductor  having  its 
delivery  end  disposed  in  opposition  to  said 

40  sound  board,  and  an  oppositely  directed  am- 
plifier including  a  pair  of  flaring  partitions 

extending  from  said  sound  board  to  the 
edges  of  the  cabinet. 

9.  In  a  sound  producing  machine,  a  cabi- 
45  net,  a  vibratory  sound  board  therein,  an  in- 

wardly directed  sound  conductor  having  its 
delivery  end  disposed  in  opposition  to  said 
sound  board,  and  an  outwardly  directed  am- 

plifier including  a  pair  of  flaring  partitions 
50  extending  diagonally  from  said  sound  board 

to  the  edges  of  the  cabinet. 
10.  In  a  sound  producing  machine,  an 

open  ended  cabinet,  a  substantially  flat  vi- 
bratory sound  board  therein,  a  sound  con- 

55  ductor  directed  against  said  sound  board, 
and  an  oppositely  directed  amplifier  extend- 

ed from  said  sound  board  to  the  inclosing 
walls  of  said  open  side  of  said  cabinet. 

11.  In  a  sound  producing  machine,  a  cabi- 
60  net,  a  vibratory  sound  board  therein,  an  in- 

wardly directed  sound  conductor  delivering 
against  said  sound  board,  and  an  outwardly 
directed  amplifier,  including  substantially 
flat  walls  extended  from  said  sound  board 

65  diagonally  to  the  edges  of  said  cabinet. 

12.  In  a  sound  producing  machine,  a  sub- 
stantially flat  vibratory  sound  board  carry- 

ing a  conical  spreader,  a  stationary  sound 
conductor  directed  toward  said  board,  and 
an  oppositely  directed  amplifier  extending  «0 
from  said  sound  board. 

13.  In  a  sound  producing  machine,  in 
combination,  a  cabinet,  a  substantially  flat 
sounding  board  therein,  a  pair  of  flaring 
deflecting  partitions  extending  outwardly  75 
from  said  board,  a  member  superimposed 
upon  said  sound  board  and  extending  out- 

wardly toward  the  side  of  the  cabinet,  and 
a  sound  conductor  delivering  in  opposition 
to  said  sound  board.  g0 

14.  In  a  sound  producing  machine,  in  com- 
bination, a  cabinet,  a  sounding  board  there- 

in, a  pair  of  flaring  deflecting  partitions  ex- 
tending diagonally  outwardly  from  said 

board,  a  member  superimposed  upon  said  g5 
sound  board  and  extending  outwardly  and 
upwardly  toward  the  side  of  the  cabinet,  and 
a  sound  conductor  delivering  in  opposition 
to  said  sound  board. 

15.  In  a  sound  producing  machine,  in  com-  90 
bination,  a  cabinet,  a  sound  board  vertically 
disposed  therein,  a  pair  of  flaring  deflecting 
partitions  extending  diagonally  from  said 
sound  board  to  the  edges  of  the  cabinet,  and 
an  inwardly  directed  sound  conductor  ar-  95 
ranged  in  opposition  to  said  sound  board. 

16.  In  a  sound  producing  machine,  in  com- 
bination, a  rectangular  cabinet,  a  flat  sound- 

ing board  vertically  disposed  therein,  a  pair 
of  flaring  deflecting  partitions  extending  di-   100 
agonally  from  said  sound  board  to  the  edges 
of  the  cabinet,  and  an  inwardly  directed 
sound  conductor  arranged  in  opposition  to 
said  sound  board. 

17.  In  a  sound  producing  machine,  in  com-  105 
bination,  a  rectangular  cabinet  open  on  one 
side,  a  flat  sounding  board  vertically  dis- 

posed therein  parallel  to  said  open  side,  a 
pair  of  flaring  deflecting  partitions  extend- 

ing diagonally  from  said  sound  board  to  no 
each  lateral  edge  of  the  open  side,  and  an  in- 

wardly directed  sound  conductor  arranged 
in  opposition  to  said  sound  board. 

18.  In  a  sound  producing  machine  of  the 
cabinetted  horn  type,  the  combination  of  a  115 
substantially  flat  vibratory  resonator  and  a 
sound  conductor  arranged  in  opposition 
thereto  and  an  amplifier  extending  there- 
from. 

19.  In  a  sound  producing  machine,  a  cabi-   120 
net,  and  a  built  in  horn  structure  therein 
having  a  substantially  flat  vibratory  sound 
board  at  the  end  thereof  and  an  inwardly  di- 

rected sound  conductor  opposed  thereto. 
20.  In  a  sound  producing  machine,  in  com-   12& 

bination,  a  cabinet,  a  built  in  horn  structure 
including  a  straight  walled  reflecting  cham- 

ber having  a  transverse  flat  sound  board  at 
its  inner  end  and  an  inwardly  directed  sound 
conductor  within  said  chamber  and  having  130 
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10 

its    delivery    end    opposite    to    said    sound 
board. 

21.  In  a  sound  producing  machine,  a  cabi- 
net, a  substantially  flat  outwardly  directing 

vibratory  sound  board  therein  and  a  built  in 
horn  structure  including  an  inwardly  di- 

rected sound  conductor  arranged  in  opposi- 
tion thereto. 

22.  In  a  sound  producing  machine,  a  cabi- 
net having  a  horizontal  partition,  sound  pro- 

ducing means  located  above  said  partition,  a 

substantially  flat  board  within  said  cabinet 
below  the  partition,  a  sound  conductor  di- 

rected toward  said  sound  board,  and  an  op- 
positely directed  amplifier  extended  from 

said  sound  board. 
In  testimony  whereof  I  affix  my  signature 

in  presence  of  two  witnesses. 
OTTO  B.  COLE. 

Witnesses : 
George  B.  Rawlings, 

Agnes  V.  O'Connell. 

15 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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Application  filed  February  23, 1910.     Serial  No.  545,271. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Walter  H.  Miller,  a 

citizen  of  the  United  States,  and  a  resident 
of  Orange,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Talking-Ma- 

chines, of  which  the  following  is  a  descrip- 
tion. 

My  invention  relates  to  talking  machines 
10  of  the  type  in  which  the  horn  or  sound  con- 

veyer is  entirely  or  chiefly  inclosed  within 
a  cabinet,  and  my  object  is  to  provide  a  sim- 

ple, compact  and  efficient  device  of  this 
character. 

15  Other  objects  of  my  invention  consist  in 
the  construction  of  parts  and  combinations 
of  elements  as  will  be  more  particularly 
pointed  out  in  the  following  specification 
and  appended  claims. 

20       Reference  is  hereby  made  to  the  accom- 
panying  drawings,    forming   part    of    this 

specification,    and   illustrating    a   preferred 
embodiment  of  my  invention,  and  in  which — 

Figure  1  represents  a  vertical  cross  sec- 
25  tion  through  a  cabinet  and  inclosed  parts 

taken  upon  line  1 — 1  in  Fig.  2,  some  of  the 
parts  being  shown  in  side  elevation.  Fig.  2 
is  a  top  plan  view  of  the  apparatus  shown 
in  Fig.  1;  and  Fig.  3  is  an  end  elevation 

30  looking  from  the  right  to  Fig.  1. 
In  all  of  the  above  views,  the  same  refer- 

ence characters  will  be  used  to  denote  cor- 
responding parts. 

Referring  to  the  drawings,  the  inclosing 
35  cabinet  1  has  formed  integrally  therewith  or 

attached  thereto  the  horizontal  partition  2 
above  which  is  mounted  the  turntable  or 
support  for  disk  records  3.  The  motor  is 
inclosed  within  the  case  4,  which  is  mounted 

40  below  partition  2  preferably  upon  legs  5, 
which  extend  upwardly  from  the  bottom  6 
of  cabinet  1.  Turntable  3  is  adapted  to  be 
rotated  by  the  motor,  which  rotates  vertical 
spindle  7,  said  spindle  rotating  the  turn- 

45  table. 

The  sound  box  8  is  provided  with  dia- 
phragm 9  connected  with  which  is  the  re- 

producing stylus  10  which  is  adapted  to 
track  the  record  grooves  of  the  record  sup- 

50  ported  upon  turntable  3.  Sound  box  8  is 
carried  by  a  gradually  tapering  sound  con- 

veying tube  or  tone  arm  11,  which  extends 
forwardly  across  the  turntable  as  shown, 
and  thence  downwardly  through  partition  2 

in  which  it  is  pivotally  mounted,  as  shown.  55 
upon  vertical  pivot  pin  12,  in  order  that 
sound  box  8  may  be  fed  across  the  record. 
A    fixed    continuous,    gradually    tapering 
sound  conveyer  or  amplifying  tube  13  ex- 

tends from  the  end  of  the  tone  arm  11  down-  60 
wardly  from  the  same  below  partition  2, 
thence    rearwarclly    beneath    the    partition, 
whence  it  curves  upwardly  as  shown  at  14 
to  the  rear  of  partition  2,  whence  it  extends 
forwardly  above  the  partition  to  its  exit  end  65 
15  in  the  front  end  wall  16  of  cabinet  1. 
Conveyer  13  is  provided  with  a  flanged  end 
17  secured  in  partition  2,  which  flange  abuts 
and  forms  a  close  joint  with  flange  18  upon 
the  lower  end  of  tone  arm  11,  flanged  end  70 
18  sliding  upon  flanged  end  17  as  tone  arm 
11  moves  pivotally  during  the  reproduction 
of  the  record.  It  will  be  seen  that  the  sound 

conveying  means  comprising  tone  arm  11 
and  amplifying  tube  13  is  very  compact,  be-  75 
ing  doubled  back  upon  itself  or  wound  ap- 

proximately in  the  form  of  a  spiral  within 
cabinet  1.  It  likewise  will  be  seen  that  par- 

tition 2  together  with  the  walls  of  sound 
conveyer  13  at  the  bend  14  entirely  separate  80 
the  portion  of  the  cabinet  in  which  the  re- 

producer is  located  from  that  portion  be- 
neath partition  2  in  which  the  motor  is  lo- 
cated, so  that  the  noises  caused  by  the  opera- 

tion of  the  motor  are  largely  shut  out  from  85 
the  sound  reproduced  and  emitted  from  the 
sound  conveyer.    Also,  preferably,  partition 
2  forms  the  lower  wall  of  that  portion  of 

sound  conveyer  13  which  extends  above  par- 
tition 2,  so  that,  as  will  be  seen,  the  sound  90 

box  8,  tone  arm  11,  and  turntable  3  are  con- 
tained entirely  within  the  exit  portion  or 

end  of  the  sound  conveyer.  If  desired,  the 
exit  end  15  of  the  sound  conveyer  may  be 
provided  with  a  molding  19  formed  with  95 
fretwork,  if  desired,  to  conceal  the  repro- 

ducing mechanism,  frame  19  being  hinged 
to  cabinet  1  at  20,  if  the  fretwork  is  used. 

It  is  obvious  that  tone  arm  11  may  be  fed 
across  the  record  supported  upon  turntable  100 
3  either  by  the  co-action  of  stylus  10  with 
the  record  groove,  or  by  any  suitable  me- 

chanical feed  in  the  well  known  manner.  It 
is  also  obvious  that  while  my  invention  is 
described  in  connection  with  the  type  of  105 
talking  machine  adapted  to  operate  upon 
disk  records,  it  may  be  equally  well  applied 
to  phonographs  adapted  to  operate  upon 
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cylindrical  records,  in  which  case,  tone  arm 
11  might  be  provided  with  a  telescoping 
joint  or  other  well  known  expedient  adapt- 

ed for  the  purpose,  or  tone  arm  11  might 
g  be  stationary  and  a  movable  mandrel  em- 

ployed. It  is  also  obvious  that  if  desired, 
the  exit  end  of  the  horn  13  need  not  be  con- 

tinued entirely  to  the  opening  in  the  front 
wall  16  of  the  cabinet,  but  might  end  at  a 

IQ  point  to  the  rear  of  sound  box  8,  or  at  any 
other  point  in  the  upper  compartment  of 
the  cabinet. 

Having  now  described  my  invention, 
Avhat  I  claim  and  desire  to  protect  by  Let- 

15  ters  Patent  is  as  folloAvs: 
1.  In  a  talking  machine,  the  combination 

of  a  cabinet,  a  partition  therein,  a  sound 
record  support  mounted  above  said  parti- 

tion, a  reproducer  mounted  to  operate  upon 
2o  sound  records  on  said  support,  and  a  sound 

conveyer  having  continuous  walls  connected 
with  said  reproducer,  said  sound  conveyer 
extending  below  said  partition,  and  having 
an  exit  portion  above  said  partition,  said 

25  partition  forming  one  wall  of  said  exit  por- 
tion, substantially  as  described. 

2.  In  a  talking  machine,  the  combinatiou 
of  a  cabinet,  a  horizontal  partition  therein, 
a  sound  record  support  mounted  above  said 

30  partition,  a  reproducer  mounted  to  operate 
upon  sound  records  on  said  support,  a  sound 
conveying  tube  having  continuous  gradu- 

ally tapering  walls  connected  with  said  re- 
producer and  having  an  exit  portion  above 

,35  said  partition,  said  partition  forming  one 
wall  of  said  exit  portion  of  said  tube,  sub- 

stantially as  described. 
3.  In  a  talking  machine,  the  combination 

of  a  cabinet,  a  horizontal  partition  therein, 
40  a  sound  record  support  mounted  above  said 

partition,  a  motor  mounted  below  said  par- 
tition, a  reproducer  mounted  to  operate 

upon  sound  records  on  said  support,  a  piv- 
oted sound  coveying  tube  carrying  and  con- 

45  nected  with  said  reproducer,  and  a  sound 
conveyer  forming  a  continuation  of  said 
tube,  and  having  continuous  walls  extend- 

ing below  said  partition,  and  rising  and  ex- 
tending above  the  same  to  its  exit  end,  said 

50  partition  and  the  walls  of  said  conveyer 
completely  separating  said  reproducer  from 
said  motor,  and  said  partition  forming  the 
lower  wall  of  the  exit  portion  of  said  con- 

veyer, substantially  as  described. 
65  4.  In  a  talking  machine,  the  combination 

of  a  cabinet,  a  record  support  therein,  a 
motor  for  rotating  the  same,  a  reproducer 
and  a  sound  conveyer  having  continuous 
gradually  tapering  walls  connected  without 

)  60  interruption  to  said  reproducer  and.  extend- 
ing therefrom  to  its  exit  end  in  the  wall  of 

said  cabinet,  said  reproducer  being  located 
within  a  portion  of  said  conveyer  and  said 
motor  outside  said  convej^er,  substantially 

65  as  described. 

5.  In  a  talking  machine,  the  combination 
of  a  cabinet,  a  record  support  therein,  a 
motor  for  rotating  the  same,  a  reproducer 
and  a  sound  conveyer  having  continuous 
walls  connected  thereto  extending  there- 

from to  its  exit  end  in  the  wall  of  said  cabi- 
net, said  conveyer  doubling  back  upon  itself, 

the  entrance  portion  thereof  extending 
through  the  wall  of  the  exit  portion,  sub- 

stantially as  described. 
6.  In  a  talking  machine,  the  combination 

of  a  cabinet,  a  record  support  therein,  a 
motor  for  rotating  the  same,  a  reproducer 
and  a  sound  conveyer  having  continuous 
gradually  tapering  walls  connected  thereto 
and  extending  therefrom  to  its  exit  end  in 
the  wall  of  said  cabinet,  said  conveyer 
doubling  back  upon  itself,  the  exit  portion 
thereof  being  fixed  in  position  and  the  in- 

let portion  carrying  the  reproducer  being 
pivoted  to  the  wall  of  the  exit  portion,  sub- 

stantially as  described. 
7.  In  a  talking  machine,  the  combination 

of  a  cabinet,  a  record  support  therein,  a  mo- 
tor for  rotating  the  same,  a  reproducer  and 

a  sound  conveyer  connected  thereto  and 
having  continuous  walls  extending  there- 

from to  its  exit  end,  and  a  partition  sepa- 
rating said  motor  from  said  reproducer  and 

record  support,  said  conveyer  extending 
from  said  reproducer  on  one  side  of  said 
partition  thence  on  the  other  side  of  said 
partition,  and  thence  on  the  first  side  of 
said  partition  to  its  exit  end,  said  record 
support  being  located  substantially  entirely 
in  the  exit  portion  of  said  conveyer,  sub- 

stantia] lv  as  described. 
8.  In  a  talking  machine,  the  combination 

of  a  reproducer,  a  sound  conveyer  having 
continuous  walls,  connected  to  said  repro- 

ducer a  record  support  located  substantially 
entirely  in  said  conveyer,  and  means  for  ro- 

tating said  record  support,  substantially  as 
described. 

9.  In  a  talking  machine,  the  combination 
of  a  reproducer,  a  sound  conveyer  having 
continuous  walls,  connected  to  said  repro- 

ducer, a  record  support  located  in  said  con- 
veyer, and  means  extending  through  a  wall 

of  said  conveyer  for  rotating  said  record 
support,  substantially  as  described. 

10.  In  a  talking  machine,  the  combination 
of  a  sound  conveyer  having  continuoxis 
walls,  sound  reproducing  means  located  in  the 
exit  portion  of  said  conveyer  and  having  an 
unbroken  sound  conveying  connection  Avith 
the  Avails  of  said  comber,  and  a  motor  for 
said  machine  located  outside  of  said  con- 

veyer, substantially  as  described. 
11.  In  a  talking  machine,  the  combination 

of  a  rota  table  record  support,  sound  repro- 
ducing means  cooperating  with  said  sup- 

port, a  sound  conveyer  having  continuous 
walls  leading  without  interruption  from 
said  sound  reproducing  means,  and  means 
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for  rotating  said  support,  said  support  and 
sound  reproducing  means  being  located  in 
said  conveyer,  substantially  as  described. 

12.  In  a  talking  machine,  the  combination 
5  of  a  cabinet,  a  record  support  mounted  in 

said  cabinet,  sound  reproducing  means  in  co- 
operative relation  with  said  support,  a  sound 

conveyer  having  continuous  walls  connected 
without  interruption  to  said  reproducing 

10  means  and  located  within  said  cabinet,  and 
means  for  rotating  said  support,  said  sup- 

port being  located  substantially  entirely  in 
said  conveyer,  substantially  as  described. 

13.  In  a  talking  machine,  the  combination 
15  of  a  cabinet,  a  record  support  mounted  in 

said  cabinet,  sound  reproducing  means  in  co- 
operative relation  with  said  support,  a 

sound  conveyer  having  continuous  walls  con- 
nected without  interruption  to  said  repro- 

20  ducing  means  and  located  within  said  cabi- 
net, said  support  being  located  substantially 

entirely  in  said  conveyer,  and  a  motor  for 
rotating  said  support  located  outside  of  said 
conveyer,  substantially  as  described. 

25  14.  A  talking  machine  comprising  in  com- 
bination a  horn  of  the  character  described 

having  its  smaller  end  bent  back  upon  itself 
and  passing  through  the  wall  of  the  horn, 
and  a  sound  reproducing  apparatus  includ- 

30  ing  the  usual  sound  box  located  in  the  horn 
and  having  a  sound  conveying  connection 
from  its  sound  box  to  said  smaller  end  of 
the  horn. 

15.  A  talking  machine  comprising  in  com- 
35  bination  a  horn  of  the  character  described 

having  its  smaller  end  bent  back  upon  itself 
and  passing  through  the  wall  of  the  horn, 
and  a  sound  reproducing  apparatus  includ- 

ing the  usual  sound  box  located  in  the  horn 
40  and  having  a  sound  conveying  connection 

from  its  sound  box  to  said  smaller  end  of 
the  horn  together  with  a  casing  provided 
with  an  opening,  the  horn  being  placed  in 
said  casing  with  its  larger  end  opposite  said 

45  opening. 
16.  A  talking  machine  comprising  in  com- 

bination a  horn  of  the  character  described 
having  its  smaller  end  bent  back  upon  itself 
and  passing  through  the  wall  of  the  horn, 

50  and  a  sound  reproducing  apparatus  includ- 
ing the  usual  sound  box  located  in  the  horn 

and  having  a  sound  conveying  connection 
from  its  sound  box  to  said  smaller  end  of  the 

horn,  together  with  a  casing  having  an  open- 

ing in  one  side  wall,  the  horn  being  placed  55 
in  said  casing  with  its  larger  end  connected 
to  the  wall  around  said  opening. 

17.  A  talking  machine  comprising  a  horn 
of  the  character  described  having  its  smaller 
end  bent  back  upon  itself  and  passing  60 

through  the  wall  of  the  horn  at  a  point  in- 
termediate of  its  ends,  combined  with  a 

sound  reproducing  apparatus  comprising  a 
record  supporting  and  rotating  apparatus, 
sound  box  and  swinging  tone  arm  carrying  65 
said  sound  box,  located  inside  the  horn,  said 
swinging  tone  arm  having  a  swiveling  sound 
conveying  connection  with  the  smaller  end 
of  the  horn. 

18.  In  a  talking  machine,  the  combination  70 
of  a  reproducer,  a  sound  conveyer  tapering 
gradually  throughout  its  length  and  having 
continuous  walls  connected  to  said  repro- 

ducer, a  record  support  located  in  said  con- 
veyer, and  means  for  rotating  said  record  75 

support,  substantially  as  described. 
19.  In  a  talking  machine,  the  combination 

of  a  reproducer,  a  sound  conveyer  having 
continuous  walls  connected  to  said  repro- 

ducer and  extending  throughout  their  length  80 
without  sudden  change  of  direction,  a  re- 

cord support  located  in  said  conveyer,  and 
means  for  rotating  said  record  support,  sub- 
stantiallv  as  described. 

20.  In  a  talking  machine,  the  combination  85 
of  a  rotatable  record  support,  sound  repro- 

ducing means  cooperating  with  said  support, 
a  sound  conveyer  having  continuous  wall 
leading  without  interruption  from  said 
sound  reproducing  means,  and  means  for  ro-  90 
tating  said  support,  said  sound  reproducing 
means  being  located  in  said  conveyer,  sub- 

stantially as  described. 
21.  In  a  talking  machine  comprising  in 

combination  a  horn  of  the  character  de-  95 
scribed  having  its  smaller  end  bent  back 
upon  itself  and  passing  through  the  wall  of 
the  horn,  and  sound  reproducing  apparatus 

including  a  reproducer  located  in*  the  horn 
and  connected  to  the  smaller  end  thereof,  100 
substantially  as   described. 

This  specification  signed  and  witnessed 
this  19th  day  of  February  1910. 

WALTER  H.  MILLER. 

Witnesses : 
Dyer  Smith, 

John  M.  Canfield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  AVest  Orange,  in  the 

5  county  of  Essex  and  State  of  New  Jersey, 
have  invented  a  certain  new  and  useful  Im- 

provement in  Machines  for  Shaving  Sound 
Records  or  Blanks,  of  which  the  following 
is  a  description. 

10      My  invention  relates  to  machines  for  shav- 
ing sound  records  or  blanks,  particularly, 

but   not   exclusively,   those    of   cjdindrical 
form. 

In  shaving  machines  now  in  common  use, 
15  it  is  customary  to  provide  a  narrow  knife 

for  turning  off  the  surface  of  the  record  or 
blank.  This  construction  is  objectionable 
owing  to  the  time  consumed  in  turning  oft 
the  surface  and  to  the  necessity  for  provid- 

20  ing  more  or  less  complicated  mechanism  for 
feeding  the  knife  along  the  record.  Both  of 
these  objections  are  obviated  by  the  employ- 

ment of  a  knife  extending  throughout  the 
length  of  the  record  or  blank  to  be  shaved, 

25  as  disclosed  in  United  States  Patent  No. 

457,314,  granted  to  me  on  August  H,  1891. 
One  of  the  objects  of  my  present  inven- 

tion is  to  provide  an  improved  device  of  this 
character  which  is  simple,  compact  and  ca- 

30  pable  of  rapid  and  efficient  operation. 
Other  objects  are  to  provide  a  new  and 

efficient  shaving  knife  and  improved  means 
for  feeding  the  knife  into  the  record  or 
blank. 

35  Further  objects  will  appear  more  fully  in 
the  following  specification  and  appended 
claims. 

In  order  that  my  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

40  companying  drawings  forming  part  of  this 
specification  and  in  which : — 

Figure  1  represents  a  front  elevation  of  a 
shaving  machine  embodying  one  form  of 
my  invention;  Fig.  2  represents  a  cross  sec- 

45  tion  thereof  taken  on  the  line  2 — 2  of  Fig. 
1;  Fig.  3  represents  a  central  longitudinal 
section  of  the  record  or  blank  support  and 
its  mounting;  Fig.  4  represents  a  plan  view 
of  a  modified  form  of  my  invention:  Fig.  5 

50  represents  an  end  view  thereof  partly  in  sec- 
tion on  line  5 — 5  of  Fig.  4 ;  Fig.  6  represents 

a  plan  view  partly  in  section  taken  on  line 
6 — 6  of  Fig.  5 ;  Fig.  7  represents  a  plan  view 
of  the  shaving  knife;  Fig.  8  represents  a 
cross  section  of  the  preferred  form  of  shav-  55 
ing  knife;  and  Fig.  9  represents  a  similar 
view  of  a  modified  form  of  the  shaving knife. 

In  all  the  views  like  parts  are  designated 
by  the  same  reference  numerals.  60 

Referring  to  the  drawings  and  more  par- 
ticularly to  Figs.  1,  2  and  3,  the  base  1  is 

provided  adjacent  the  forward  end  thereof 
with  a  box-like  frame  portion  2  from  one 
end  of  which  projects  a  standard  3,  in  the  65 
upper  end  of  which  is  rotatably  mounted 
one  end  of  the  hollow  core  4  of  the  mandrel 

5  for  supporting  the  record  or  blank  5'. 
Through  the  center  of  the  core  4  extends  a 
shaft  or  rod  6  to  one  end  of  which  a  crank  70 

7  is  secured  by  a  set  screw  8  or  other  suit- 
able means.    The  opposite  end  of  the  shaft 

6  is  threaded  as  shown  at  9  into  the  outer 
end  of  the  mandrel  5,  the  core  4  being  firmly 
held  between  the  crank  7  and  the  conical  75 
portion  10  of  the  mandrel.    A  check  nut  11 
locks  the  parts  of  the  mandrel  and  shaft  6 
in  position.  The  core  4  preferably  engages 
the  shaft  6  only  at  one  end  thereof,  the  re- 

mainder of  the  central  aperture  therein  80 
being  preferably  formed  of  slightly  greater 
diameter  than  the  said  shaft  as  shown  at 
12  in  Fig.  3.  In  order  to  prevent  slipping 
of  the  record  or  blank  on  the  mandrel  5,  the 
latter  is  formed  with  ribs  13  or  is  otherwise  85 
suitably  roughened  on  the  outer  or  record 
engaging  surface  thereof.  By  securing  the 
crank  7  directly  to  the  mandrel  shaft,  it  is 
possible  to  rotate  the  mandrel  without  any 
lost  motion  such  as  is  commonly  produced  90 
by  reason  of  the  employment  of  intercon- 

necting mechanism,  such  as  belts,  between 
the  driving  means  and  the  mandrel. 

Rotatably  mounted  in  the  bearing  14  and 
in  the  bearing  15  projecting  from  the  stand-  95 
ard  3  is  a  shaft  or  rod  1G  adjacent  the  ends 
of  which  are  secured  the  collars  or  bosses  17 

and  18  on  the  lever  19.  It  is.  of  course,  un- 
derstood that  the  lever  19  might  be  rotatably 

mounted  on  the  rod  16.  The  lever  has  an  100 
arm  20  extending  rearwardly  under  the 
mandrel  and  a  downwardly  directed  arm  21, 
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each  of  these  arms  being  formed  of  two 
spaced  sections,  which  are  indicated  at  22 
and  22'  for  the  arm  20  and  at  23  and  23'  for 
the  arm  21,  the  sections  of  the  lever  being 

5  joined  by  a  web  24  adjacent  the  pivot  16  and 
a  web  25  adjacent  the  outer  end  of  the  arm 
20.  The  web  25  is  provided  with  a  flange 

25'  extending  substantially  radially  of  the 
mandrel  5,  a  knife  26  being  clamped  in  po- 
lo sition  on  the  said  flange  by  the  bar  27, 
which  is  held  in  position  by  means  of 
screws  28,  or  other  suitable  securing 
means,  passing  through  apertures  29  in  the 

knife  26  and  threaded  into  the  flange  25'. 
15  The  openings  29  in  the  knife  are  preferably 

elongated  transversely  of  the  knife,  as  shown 
in  Fig.  7,  so  as  to  permit  adjustment  of  the 
knife  relatively  to  the  record  surface. 

I  prefer  to  form  the  knife  with  a  large 
20  angle,  preferably  a  right  angle,  between  the 

surfaces  forming  the  cutting  edge  thereof 
(see  Fig.  8).  This  form  of  knife  has  more 
rigidity  than  the  sharp  edged  knives  com- 

monly employed  and  permits  a  cut  to  be 
25  taken  the  whole  length  of  the  record  cylin- 

der without  any  chattering  such  as  would 
occur  if  a  knife  with  a  small  angle  at  the 
shaving  edge  were  employed.  This  form 

also   permits   the   emplo}"ment   of   all   four 
30  longitudinal  edges  of  the  knife  for  shaving. 

In  Fig.  9,  I  have  shown  a  modified  form  of 
knife  having  the  forward  portion  thereof 
ground  on  a  curve  30.  While  this  form  of 
knife  has  given  satisfactory  results,  I  prefer 

35  to  employ  the  form  shown  in  Fig.  8. 
One  of  the  principal  features  of  my  in- 

vention is  the  provision  of  means  for  auto- 
matically feeding  the  shaving  knife  into  the 

record  material.    In  the  form  of  my  inven- 
40  tion  shown  in  Figs.  1,  2  and  3,  this  means 

comprises  a  spring  31  secured  at  one  end  to 
the  rear  downwardly  extending  wall  of  the 
frame  2  and  connected  at  its  other  end  to 
a  pin  32  mounted  at  its  ends  in  the  sections 

4  5  23  and  23'  of  the  arm  21  of  the  knife  sup- 
porting lever.  This  spring  is  given  such  a 

tension  as  to  feed  the  knife  into  the  record 
material  at  a  rate  most  suitable  for  efficient 
operation  of  the  device.    In  order  to  permit 

50  control  of  the  movement  of  the  lever  19  by 
the  spring  31,  a  cam  33  is  mounted  upon  a 
pin  or  bearing  34  between  the  sections  23 

and  23'  of  the  downwardly  extending  arm 21  of  the  lever.     A  rod  35  secured  to  the 
55  cam  33  serves  as  means  to  rotate  the  same. 

The  cam  being  placed  in  engagement  with 
the  front  downward  extending  wall  36  of 
the  frame  2,  the  arm  35  may  be  rotated  to 
cause  the  knife  to  be  moved  at  will  toward 

60  or  awav  from  the  record  or  blank.  The  ex- 
tent of  movement  of  the  arm  35  regulates 

the  amount  of  movement  of  the  knife. 

The  numeral  37  represents  a  suitable  re- 
ceptacle adapted  to  be  placed  on  the  base  1 

65  to  receive  the  chips  of  shavings  from  the 

record  blank.  One  side  of  the  said  recep- 
tacle is  of  less  height  than  the  remaining 

sides  and  is  formed  at  the  upper  edge  with 
a  bead  38,  which  is  adapted  to  be  placed 
under  the  inclined  rib  39  projecting  from  70 
the  adjacent  end  of  the  frame  2. 

In  the  modified   form  of  my  invention  , 
shown  in  Figs.  4,  5  and  6,  the  base  or  sup-       .  %, 
port  40  is  provided  with  standards  or  legs 
41,  the  top  of  the  base  being  formed  with  an  75 
opening   42    through    which    the    shavings 
from  the  record  or  blank  are  adapted  to 
pass  into  the  receptacle  or  drawer  43  placed 
under  the  base  and  movable  between  the 

legs  thereof.     Mounted  in  a  bearing  44  on  80 
the  base  or  support  is  a  shaft  45  which  car- 

ries the  mandrel  46  on  which  the  record  or 
blank  to  be  shaved  is  held.    As  in  the  modi- 

fication  hereinbefore    described,   the   outer 
surface  of  the  mandrel  is  ribbed  so  as  to  85 
hold  the  record  or  blank  against  slipping. 
The  free  end  of  the  mandrel  is  supported 
by  an  end  bearing  47  carried  by  a  pivoted 
gate  48  in  the  usual  manner.     A  latch  49 
adapted  to  engage  the  projection  50  on  the  90 
gate  48  is  pivotally  mounted   on  the  up- 

right 51  formed  at  one  end  of  the  base  or 

support.     Eotatably   mounted   in   the   up- 
right 51  and  in  the  corresponding  upright 

52  at  the  opposite  end  of  the  frame  is  a  rod  95 
53  to  which  the  bosses  54  and  55  on  the  bell 
crank  lever  56  are  secured  in  any  suitable 
manner,  as  by  screws  57  and  58  respectively. 
The  lever  56  is  provided  with  an  arm  59  ex- 

tending under  the  mandrel,  a  knife  60  be-  100 
ing  adjustably  secured  to  said  arm  in  the 
manner  hereinbefore  described.  The  other 
arm  of  the  said  lever  extends  forwardly  and 
downwardly  and  is  provided  at  its  lower 
end  with  h  forked  portion  61  within  which  105 
the  sector  62,  which  is  secured  to  the  spring 
63,  is  adjustably  held  by  means  of  a  set 
screw  64  provided  with  a  knurled  head  65. 
The  end  of  spring  63  opposite  that  carrying 
the  sector  62  is  secured  to  the  base  or  sup-  110 
port  by  means  of  screws  or  other  suitable 
fastening  means  66,  a  washer  67  being  in- 

serted between  the  said  spring  and  the  base 

or  support.  In  order  to  permit  a  regula- 
tion or  adjustment  of  the  pull  or  motive  115 

force  of  the  spring  63  on  the  lever  56,  I  pro- 
vide an  adjusting  device  68  bearing  on  the 

forward  side  of  the  spring  and  threaded 
into  the  base  or  support  40,  this  device  being 

provided  with  an  enlarged  disk  shape  por-  120 
tion  69  for  rotating  the  same.  A  cam  70  is 
mounted  on  the  pivot  71  secured  to  the  sec- 

tor 62  and  bears  on  the  forward  end  of  the 

base  or  support  40.  By  rotating  the  arm  72 

secured  to  the  cam  70.  the  sector  62  and  le-  125  ̂ ' 
ver  56  mav  be  moved  either  by  or  against 
the  pull  of  the  spring  63  to  adjust  the  shav- 

ing knife  relatively  to  the  surface  of  the 
record  or  blank  to  be  shaved.  The  spring  is 

designed  to  feed  the  knife  into  the  record  13° 
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material  at  the  rate  necessary  for  most  effi- 
cient operation  of  the  knife.  The  provision 

of  the  sector  62  and  the  means  for  adjust- 
ably securing  the  same  to  the  lever  permits 

5  the  knife  to  be  adjusted  into  contact  with 
the  record  cylinder  before  the  shaving  op- 

eration is  begun  so  that  the  shaving  will 
continue  during  the  whole  of  the  throw  of 
the  arm  72  from  the  upper  position  in  con- 

10  tact  with  the  lower  end  of  the  lever  as 
shown  in  Fig.  5  to  the  lower  position  in 
contact  with  the  support  for  the  base  40. 
The  curvature  of  the  cam  70  may  be  so  regu- 

lated that  by  throwing  the  lever  from  one 
15  extreme  position  to  another,  a  cut  of  de- 

sired depth  will  be  taken. 
It  will  be  seen  from  the  foregoing  de- 

scription that  a  shaving  machine  construct- 
ed in  accordance  therewith  will  be  simple  in 

20  construction  and  rapid  and  efficient  in  op- 
eration. 

It  is  furthermore  evident,  that  many 
modifications  may  be  made  in  the  specific 
structures  shown  and  described  without  de- 

25  parting  from  the  spirit  of  my  invention. 
What  I  claim  as  new  and  desire  to  pro- 

tect bv  Letters  Patent  of  the  United  States 
is  as  follows : 

1.  In   a  shaving  machine,  the  combina- 
30  tion  of  a  rotatable  support  for  carrying  a 

record  or  blank,  a  knife  support  movable 
transversely  with  respect  to  said  record  or 
blank  support,  motive  means,  and  an  ad- 

justable connection  between  said  motive 
35  means  and  said  knife  support,  substantially 

as  described. 

2.  In  a  shaving  machine,  the  combination 
of  a  rotatable  support  for  carrying  a  record 
or  blank,  a  knife  support  movable  trans- 

40  versely  with  respect  to  said  record  or  blank 
support,  resilient  motive  means,  and  an  ad- 

justable connection  between  said  motive 
means  and  said  knife  support,  substantially 
as  described. 

45  3.  In  a  shaving  machine,  the  combination 
of  a  rotatable  support  for  carrying  a  record 
or  blank,  a  knife  support  movable  trans- 

versely with  respect  to  said  record  or  blank 
support,  a  spring,  an  adjustable  connection 

50  between  said  spring  and  said  knife  support, 
and  means  for  regulating  the  motive  force 
of  said  spring,  substantially  as  described. 

4.  In  a  shaving  machine,  the  combination 
of  a  rotatable  support  for  carrying  a  record 

55  or  blank,  a  knife  support  movable  trans- 
versely with  respect  to  said  record  or  blank 

support,  a  spring,  a  sector  secured  thereto, 
and  means  for  adjustably  securing  said  knife 
support  to  said  sector,  substantially  as  de- 

60  scribed. 

5.  In  a  shaving  machine,  the  combination 
of  a  rotatable  support  for  carrying  a  record 
or  blank,  a  knife  support  movable  trans- 

versely with  respect  to  said  record  or  blank 
65  support,  a  spring,  a  sector  secured  thereto. 

means  for  adjustably  securing  said  knife 
support  to  said  sector,  and  means  for  con- 

trolling the  movement  of  said  knife  sup- 
port, substantially  as  described. 

6.  In  a  shaving  machine,  the  combination  70 
of  a  rotatable  support  for  carrying  a  record 
or  blank,  a  knife  support  movable  trans- 

versely with  respect  to  said  record  or  blank 
support,  a  spring,  a  sector  secured  thereto, 
means  for  adjustably  securing  said  knife  75 
support. to  said  sector,  and  a  cam  for  con- 

trolling the  movement  of  said  knife  support, 
substantially  as  described. 

7.  In  a  shaving  machine,  the  combination 
of  a  rotatable  support  for  carrying  a  record  80 
or  blank,  a  knife  support  movable  trans- 

versely with  respect  to  said  record  or  blank 
support,  a  spring,  a  sector  secured  thereto, 
means  for  adjustably  securing  said  knife 
support  to  said  sector,  means  for  controlling  85 
the  movement  of  said  knife  support,  and 
means  for  regulating  the  motive  force  of 
said  spring,  substantially  as  described. 

8.  In  a  shaving  machine,  the  combination 
of  a  rotatable  support  for  carrying  a  record  90 
or  blank,  a  pivoted  knife  support  movable 
transversely  with  respect  to  said  record  or 
blank  support,  motive  means,  and  an  adjust- 

able connection  between  said  motive  means 

and  said  knife  support,  substantially  as  de-  95 
scribed. 

9.  In  a  shaving  machine,  the  combination 
of  a  rotatable  support  for  carrying  a  record 
or  blank,  a  pivoted  knife  support  movable 
transversely  with  respect  to  said  record  or  100 
blank  support,  a  spring,  a  sector  secured 
thereto,  means  for  adjustably  securing  said 
knife  support  to  said  sector,  means  for  con- 

trolling the  movement  of  said  knife  support, 

and  means  for  regulating-  the  motive  force  105 
of  said  spring,  substantially  as  described. 

10.  In  a  shaving  machine,  the  combina- 
tion of  a  rotatable  support  for  carrying  a 

record  or  blank,  a  knife  support  movable 
transversely  with  respect  to  said  record  or  no 
blank  support,  motive  means,  a  member  se- 

cured thereto,  and  means  for  adjustably 
securing  said  knife  support  to  said  member, 
substantially  as  described. 

11.  In  a  shaving  machine,  the  combina-  115 
tion  of  a  rotatable  support  for  carrying  a 
record  or  blank,  a  knife  support  movable 
transversely  with  respect  to  said  record  or 
blank  support,  motive  means,  a  member  se- 

cured thereto,  means  for  adjustably  secur-  120 
ing  said  knife  support  to  said  member,  and 
means  for  controlling  the  movement  of  said 
knife  support,  substantially  as  described. 

12.  In  a  shaving  machine,  the  combina- 
tion of  a  rotatable  support  for  carrying  a  125 

record  or  blank,  a  knife  support  movable 
transversely  with  respect  to  said  record  or 
blank  support,  motive  means,  a  member  se- 

cured thereto,  means  for  adjustably  secur- 
ing said  knife  support  to  said  member,  and  130 
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a  cam  for  controlling  the  movement  of  said 
knife  support,  substantially  as  described. 

13.  In  a  shaving  machine,  the  combina- 
tion of  a  rotatable  support  for  carrying  a 

5  record  or  blank,  a  knife  support  movable 
transversely  with  respect  to  said  record  or 
blank  support,  motive  means,  a  member  se- 

cured thereto,  means  for  adjustably  securing 
said  knife  support  to  said  member,  means 

10  for  controlling  the  movement  of  said  knife 

support,  and  means  for  regulating  the  mo- 
tive force  of  said  motive  means,  substan- 

tially as  described. 
This  specification  signed  and   witnessed 

this  20th  day  of  June  1911. 

THOS.  A.  EDISON. 

Witnesses : 
Frederick  Bachmann, 
Anna  E,.  Klehm. 

Copies  of  tills  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
"Washington,  D.  C." 
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Application  filed  April  15, 1912.     Serial  No.  690.781. 

To  all  wh  om  it  may  concern : 
Be  it  known  that  I,  Edwin  M.  Kellogg,  a 

citizen  of  the  United  States,  residing  in  Mo- 
line,  in  the  county  of  Reck  Island  and  State 

•5  of  Illinois,  have  invented  certain  new  and 
useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  specification. 
This  invention  relates  to  that  class  of 

phonographs  or  machines  for  recording  or 
10  reproducing  sounds,  having  a  stylus,  needle 

or  reproducer  point  adapted  to  engage  a 
record,  and  provided  with  means  for  en- 

abling a  disk-shaped  record  to  be  repeatedly 
played,  or  the  sounds  produced  by  such  a 

15  machine  to  be  automatically  repeated  or  re- 
produced. 
The  principal  object  of  the  invention  is 

to  provide  a  simple,  economical  and  efficient 
phonograph   or   machine  for  recording  or 

20  reproducing  sounds,  and  a  simple  and  effi- 
cient means  for  automatically  lifting  and 

moving  the  stylus,  or  recording  needle  in  the 
direction  of  the  starting  point,  so  as  to  en- 

able a  record  to  be  repeatedly  played  with- 
25  out  requiring  the  attention  of  the  operator 

or  the  return  of  the  stylus  to  initial  position 
by  the  operator,  and  more  particularly  to 
provide  means  whereby  this  may  be  accom- 

plished in  such  a  manner  and  by  media - 
33  nism  of  such  construction  as  to  enable  disk 

or  flat  records  of  unequal  or  varying  lengths 
to  be  played  successively  and  repeated  in 
the  proper  time  required  for  each  record,  or 
played  but  once  as  desired. 

35  A  further  object  is  to  produce  means  for 
automatically  stopping  the  machine  at  the 
proper  instant,  upon  the  completion  of  the 
playing  or  reproduction  of  a  record,  or  of 
each  of  a  series  of  records,  of  unequal,  vary- 

40  ing,  or  equal  lengths,  as  the  case  may  be,  and 
means  for  automatically  raising  the  stylus 
out  of  engagement  with  the  record  at  the 
proper  instant,  automatically  returning  the 
stylus  or  stylus  and  tone  arm  to  proper  start- 

45  ing  position  for  records  of  varying  or  any  de- 
sired length  or  dimensions,  and  lowering  the 

stylus  into  the  proper  position  to  automati- 
cally begin  at  the  beginning  of  a  record  of 

any  desired  length,  all  in  such  a  manner  as 

>0  to  avoid  injury  to  the  record  or  stylus  or 
other  parts  of  the  machine. 

Other  and  fuither  objects  of  the  inven- 
tion will  appear  from  an  examination  of  the 

following  description  and  claims,  and  of  the 
55  drawings,  which  are  made  a  part  hereof. 

The   invention   consists  in   the  features, 

35 

70 

combinations,   and   details   of   construction 
herein  described  and  claimed. 

In  the  accompanying  drawings,  Figure  1 
is  a  view  in  side  elevation  of  a  machine  of  60 

the  type  commonly  known  as  the  "  Victor  " 
provided  with  my  invention  and  improve- 

ments: Fig.  2.  a  vertical  sectional  view  of 

the  upper  portion  '  of  the  same  taken  ap- 
proximately on  line  2  of  Fig.  4,  looking  in 

the  direction  of  the  arrow;  Fig.  3,  an  en- 
larged detail  view  in  elevation  of  the  pinion 

and  adjustable  sleeve  shown  in  Fig.  2;  Fig. 
i,  a  plan  view  of  the  machine  shown  in  Fig. 
1,  with  a  portion  of  the  record  and  record- 
supporting  turn-table  broken  away;  Fig.  5, 
an  enlarged  detail  plan  view  of  the  gear 
mechanism  or  pinion  and  scroll,  (shown  in 
Figs.  2  and  3)  for  operating  the  adjustable 
pinion  shown  in  Figs.  2  and  3 — the  scroll  75 
being  shown  as  it  would  appear  when  seen 
from  the  bottom;  Fig.  6,  a  view  in  side  ele- 

vation of  a  portion  of  a  machine  provided 
with  my  improvements  and  of  which  my  in- 

vention forms  a  part,  in  which  the  tone  arm  go 
is  swung  upward  and  downward  on  a  piv- 

otal support  in  raising  and  lowering  the 
stylus,  and  in  which  the  mechanism  for  rais- 

ing and  lowering  the  stylus  and  swinging 
the  same  to  initial  operative  position  serves  $$ 
to  support  both  the  tone  arm  and  the  stylus 
in  raised  position  when  the  stylus  is  out  of 
engagement  with  the  record;  Fig.  7,  an  en- 

larged detail  sectional  view  taken  on  line 
7  of  Fig.  G,  looking  in  the  direction  of  the 
arrows;  and  Fig.  8,  a  detail  view  in  eleva- 

tion of  the  tripping  and  cam  mechanism,  for 
operating  the  rock  shaft. 

In  constructing  a  phonograph  or  machine 
for  recording  and  reproducing  sounds  and 
automatically  repeating  the  playing  or  re- 

production of  records  of  varying  or  any  de- 
sired length,  in  accordance  with  my  inven- 

tion and  improvements,  I  provide  a  phono- 
graph or  sound  recording  and  reproducing 

machine  a  having  a  record-supporting  and 
operating  mechanism  comprising  in  its  con- 

struction a  rotary  record-supporting  mem- 
ber or  turn  table  b  operatively  connected 

with  a  driving  shaft  or  spindle  c  mounted  105 
in  suitable  bearings  in  the  main  stationary 
frame  <l  of  a  phonograph  of  any  desired 
ordinary  or  known  form — the  shaft  c  being 
connected  with  a  suitable  source  of  power, 
such  as  a  spring-driven  or  electric  motor  e.  no 
The  motor  or  driving  mechanism  for  oper- 

ating the  shaft  c  may  be  of  any  ordinary 

90 

95 

100 
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known  or  desired  form,  and  it  is  therefore 
deemed  unnecessary  to  illustrate  the  same 
in  detail  herein,  as  the  construction  of  such 
motors  is  well  understood  by  those  skilled  in 

5   the  art. 
The  above  elements  may  consist  of  parts 

of  a  phonograoh  or  sound  recording  and  re- 
producing instrument  of  any  ordinary, 

known  or  desired  type  such,  for  instance,  as 

10  that  known  as  the  b'  Victor"  or  that  known 
as  the  u  Columbia,"  or  other  form  of  phono- 

graph, or  sound  recording  and  reproducing 
instrument  or  machine.  Such  a  machine, 
complete  and  comprising  said  elements  and 

IS  all  of  the  elements  of  an  ordinary  phono- 
graph of  any  known  or  desired  form  is  pro- 
vided, as  indicated  in  the  drawings,  and  in- 
cludes in  its  construction  a  bracket  or  tone- 

arm  support  f  in  which  is  pivotally  mount- 
20  ed  a  tone-arm  <7,  with  the  swinging  or  free 

end  of  which  is  connected  a  reproducer  h 
having  a  stylus  or  reproducer  point  or 
needle  i  adapted  to  be  moved  into  and  out 
of  engagement  with  a  record  of  sound  waves 

25  or  phonographic  record  ,?,  which  record  may 
be  of  any  known  or  desired  form  of  phono- 

graphic record,  but  which  is  here  shown  in 
the  form  of  a  disk  record  supported  on  the 
rotary   support   or   turn    table   b   and   ro- 

30  tatable  with  and  by  the  latter  in  the  ordi- 
nary and  well  known  manner. 

The  tone  arm  g  is  connected  with  a  horn 
or  other  desired  known  or  suitable  form  of 
resonant  or  vibratory  body  or  element  for 

35  phonographs  or  sound  recording  or  repro- 
ducing instruments,  said  vibratory  element 

being  indicated  by  the  reference  letter  k, 
and  being  the  equivalent  of  a  sounding- 
board  or  other  resonant  body. 

40  In  the  form  of  machine  shown  in  Figs.  1, 
2,  and  4  the  stylus  is  adapted  to  be  raised 
and  lowered  by  swinging  the  reproducer  up- 

ward and  downward  upon  the  pivotal  cen- 
ter or  axis  I  from  the  position  shown  in  full 

45  lines  to  the  position  shown  in  broken  lines 
in  Fig.  1,  and  without  raising  or  lowering 
the  tone  arm  g,  the  stylus  mav  be  raised  at 
the  terminating  point  of  the  record  and  re- 

turned to  initial  position  and  lowered  into 
50  operative  position  at  the  initial  end  of  the 

record.  In  order  to  provide  means  for  en- 
abling this  to  be  done  automatically  and  re- 

peated as  mnnv  times  as  may  be  desired, 
and  with  records  of  any  desired  or  varying 

55  lengths,  and  adapted  to  enable  the  rotation 
of  the  record  to  be  automatically  stopped, 
when  desired,  at  the  termination  of  a  record, 
a  rock  shaft  m  having  a  lever  arm  n  secured 
in  fixed  relation  thereto  by  means  of  a  sleeve 

60  or  socket  member  o  having  a  set  screw  or 
pin  p  for  securing  the  sleeve  o  in  fixed  rela- 

tion to  the  shaft,  is  rookingly  mounted  upon 
a  suitable  support  which  support  may  be  in 
the  form  of  a  fixed  stub  shaft  q  having  one 

65  end  secured  to  the  arm  f  by  being  inserted 

in  an  opening  in  said  arm  in  position  to  sup- 
port the  stub  shaft  q  and  the  rock  shaft  ?ti, 

and  the  sleeve  o  in  operative  position,  as 
shown  in  Figs.  1  and  4.  The  stub  shaft  q 
is  held  rigidly  in  position  by  means  of  a  set  70 
screw  r,  and  the  sleeve  o  is  adapted  to  ro- 

tate or  rock  with  the  rock  shaft  m  upon  the 
stub  shaft.  The  lever  arm  n  extends  up- 

ward and  is  in  engagement  with  one  side  of 
the  tone  arm  g  in  position  to  move  the  tone  75 
arm  from  the  position  indicated  in  broken 
lines  in  Fig.  4  to  the  position  shown  in  full 
lines  in  said  figure  or  from  terminal  posi- 

tion, with  the  stylus  at  the  terminal  of  the 
record,  to  initial  position,  with  the  stylus  80 
at  the  initial  end  of  the  record. 

A   lever    for   raising   and    lowering   the 
stylus   is   mounted   in    a   suitable    support 
which,  in  the  type  of  machine  shown   in 
Figs.  1  and  4  consists  of  a  supporting  ring  s  85 
having  a  perforated  depending  lug  t.    The 
lever  u  is  pivotally  mounted  in  this  support- 

ing ring  which  forms  a  fulcrum  for  the  le- 
ver, and  a  relatively  short  arm  of  the  lever 

u  designated  by  the  reference  letter  v  ex-  90 
tends  beneath  and  in  operative  engagement 
with  the  reproducer  and  in  position  to  raise 
and  lower  the  latter  and  thereby  the  stylus 
when  the  opposite  or  relatively  long  arm  of 
the  lever  u  is  swung  downward  by  the  rock-  35 
ing  of  the  rock  shaft  ra  and  the  sleeve  o, 
said  sleeve  o  being  connected  with  the  end 
of  the  lever  u  which  is  nearest  the  pivotal 
center  or  axis  of  the  tone  arm  or  pivoted 
supporting  member  which  forms  a  moving  100 
fulcrum  for  the  stylus-lifting  lever  u,  by 
means  of  a  crank  arm  w  on  the  sleeve  o  and 
a  chain,  cord  or  similar  flexible  connecting 
element  y  which  is  connected  at  its  lower 
end  with  said  crank  arm  and,  at  the  other  105 
end,  with  the  lever  u.    A  stop  arm  z,  mount- 

ed on  the  bracket  /  serves  to  limit  the  move- 
ment of  the  tone  arm  and  stylus  in  one  di- 

rection, and  is  provided  with  an  adjustable 

screw  2  adapted  to  engage  the  tone  arm  and  110 
to  be  adjusted  with  accuracy. 

The  rock-shaft  m  is  provided  with  an  up- 
wardly projecting  finger  or  crank  arm  3  and 

an  annular  disk  or  gear  wheel  4  is  mounted 
concentric  with  the  shaft  c  upon  grooved  11S 
supporting  rollers  5 — see  Figs.  2  and  4 — 
and  is  provided  with  a  peripheral  projecting 
finger  G  movable  into  and  out  of  operating 
engagement  with  the  finger  or  crank  arm  3 
of  the  rock  shaft  m.  This  disk,  4,  with  its  12C 
projecting  finger  is  thus  adapted  to  operate 
the  rock  shaft  so  as  to  cause  the  stylus  to  be 
raised  and  lowered  and  the  stylus  and  tone 
arm  to  be  returned,  automatically,  to  initial 

position  once  for  each  revolution  of  the  disk  125 
or  gear  wheel.  The  rollers  or  bearings  5 
are  journaled  on  upright  bosses  7  which 
form  an  integral  part  or  parts  of  an  annu- 

lar supporting  casting  8  having  laterally 

projecting  arms  9  forked  or  perforated  to  l3( 
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to 

30 

receive  securing  pins  10  which  are  mounted 
in  the  main  frame  of  the  machine  and  serve 

to  hold  the  casting  8  and  thereby  the  bear- 
ing rollers  and  the  annular  rotary  disk  or 

5  gear  member  4  in  operative  position.  The 
disk  or  gear  member  4  is  provided  with  an 
inner  flange  which  extends  into  grooves  or 

between  flange  portions  of  the  bearing  roll- 
ers as  shown  in  Figs.  2   and  4,  and  this 

10   flange  is  indicated  by  reference  numeral  11. 
On  the  under  side  of  the  gear  member  4 

and  integral  therewith  rows  of  gear  teeth 
12,  13  and  14-,  are  provided,  each  for  a  differ- 

ent size  of  phonographic  record  to  be  used — 
15  the  outer  row  12  being  for  use  in  connection 

Avitli  the  longest  records,  the  middle  row  for 
shorter  records,  and  the  inner  row  for  those 
still  shorter — and  an  adjustable  pinion  15  is 
mounted  upon  a  rotary  shaft  16  journaled 

2o  in  suitable  bearings  17  upon  the  main  frame, 
said  pinion  being  so  connected  with  said 
shaft  as  to  be  movable  longitudinally  of  the 
latter  into  engagement  with  the  desired  row 
of  gear  teeth  of  the  gear  member  4.  The 
pinion  is  operatively  connected  with  the 
shaft  16  so  as  to  be  rotatable  with  the  latter, 
by  means  of  a  slotted  sleeve  or  hub  18  in 
lixed  relation  to  the  pinion  and  encircling 
the  shaft,  and  a  pin  19  which  projects  later- 

ally from  the  shaft  and  into  the  slot  20  of 
said  sleeve.  The  sleeve  is  provided  with 
indicator  or  gage  marks  21  and  the  pin  19  is 

located  in  the  proper'  position  to  indicate  the 
relative  position  of  the  gear  15  to  the  rows 

35  of  gear  teeth  on  the  gear  member  4  by  regis- 
tering with  the  corresponding  gage  or  index 

mark  on  the  sleeve  when  the  gear  15  is  in 
toothed  engagement  with  any  row  of  gear 
teeth. 

40  The  disk  or  gear  member  4  makes  one 
complete  revolution  for  each  time  the  stylus 
travels  over  or  is  operated  upon  by  a  com- 

plete phonographic  record,  and  during  such 
complete  revolution  of  the  gear  member  4 

45  'he  record  and  turn  table  make  as  many 
revolutions  as  there  are  turns  or  laps  in  the 
complete  record,  and  the  shaft  c,  of  course, 
revolves  the  turn  table  and  record  and  makes 
the  same  number  of  revolutions  that  they 

50  make,  during  each  revolution  of  the  gear 
member  4  with  its  finger  6  for  operating  the 
shaft  m. 

In   order   to  obtain   the   desired  relative 
movements  of  the  various  elements,  a  gear 

55  member, — preferably  in  the  form  of  a  spiral 
gear  or  flat  worm  22  having  a  spiral  tooth 
or  scroll  23  on  its  flat  or  horizontal  surface, 
and.  by  preference,  on  its  under  side,  and  in 
toothed  engagement  with  a  gear  or  worm 

60  Avheel  24  which  is  fixed  to  the  shaft  16 — is 
fixed  to  the  upright  shaft  or  spindle  c,  as 
shown  in  Figs.  2,  and  4. 

In  order  to  provide  suitable  means  for 
stopping  the  machine  automatically,  when 

65  desired  a  brake  25,  shown  in  Figs,  i,  4,  and 

6,  is  mounted  on  and  rotatable  with  the  rock 
shaft  m  by  means  of  a  sleeve  27,  which  forms 

part  of  the  brake  and  encircles  and  is  mov- 
able longitudinally  of  the  shaft  to,  and  an 

angular  slot  29  in  said  sleeve  has  an  elon-  7c 
gated  main  portion  lying  longitudinally  of 
the  sleeve  and  a  relatively  short  slot  portion 
lying  at  an  angle  to  such  elongated  main 
slot  portion,  and  a  pin  30  fixed  to  the  shaft 
m  extends  into  said  slot.  A  compressible  75 
spring  31  encircles  the  rock  shaft  and  has 
one  end  in  engagement  with  the  end  of  the 
sleeve  portion  of  the  bra  lie  and  its  other  end 
in  engagement  with  the  sleeve  o  already  de- 

scribed, and  the  brake  is  provided  with  a  80 
leather  shoe  or  disk  or  turn-table  engaging 
portion  32  which  is  held  out  of  engagement 
with  the  turn  table  when  the  pin  30  is  in  the 
relatively  short  or  transverse  portion  of  the 
slot,  as  shown  in  Fig.  6.  The  brake  25  is  85 
obviously  adapted  to  be  rotated  with  respect 
to  the  rod  to  from  the  position  shown  in  Fig. 
6  into  position  to  permit  the  pin  30  to  ex- 

tend into  the  main  relatively  long  portion  of 
the  slot  29.  The  brake  25  with  the  slot  29  is  90 
thus  permitted  to  be  moved  longitudinally 
of  the  rod  to  by  the  spring  31  from  the  posi- 

tion shown  in  Fig.  1  into  position  to  extend 
beneath  the  edge  of  the  turn  table  so  as  to 
come  into  contact  with  the  latter  when  the  95 
shaft  to  is  rotated  or  rocked  by  the  finger  6 
coming  into  contact  with  the  finger  3  of  the 
shaft  in. 

In  operation,  the  shaft  c  is  rotated  by  the 
motor,  and  turns  with  and  causes  the  rota-   100 
tion  of  the  turn  table  and  the  phonographic 
record   thereon,    and    the   scroll    or    spiral 
toothed  gear  member  22  fixed  to  the  shaft  c 
causes  the  gear  24,  shaft  16  and  gear  15  to 
rotate   a   distance   corresponding   with   the  105 
rotation  of  the  gear  or  pinion  24  one  tooth 
for  each  complete  revolution  of  the  scroll  22 
or  the  shaft  c  and  record.     The  continued 

rotatjjrvv  .of  the  shaft  c  and  gear  member  or 
wor?        "onj  thus  cause  the  disk  4  to  make  110 

Jfc  revolution  and  operate  the  rock one  c<! 

shaft  to  Hry  causing  the  finger  6  to  come 
into  contact  with  the  finger  3  on  said  shaft 
m,  thereby  causing  the  arm  w  on  the  sleeve  o 
to  operate  the  lever  u  and  raise  the  stylus  out  115 
of  engagement  with  the  record,  and  imme- 

diately following  the  initial  upward  move- 
ment of  the  stylus,  causing  the  arm  or  lever 

n  to  contact  the  tone-arm  or  stylus-lifting 
lever  support  and  move  the  tone  arm  and  120 
stylus  to  initial  position  so  that  the  stylus 
will  be  permitted  to  descend  sufficiently 
slowly  to  initial  position  in  engagement  with 
the  record  at  the  initial  end  thereof,  as  soon 
as  the  cam  47  moves  over  and  out  of  engage-  #£5 
ment  with  the  finger  3  so  as  to  permit  the 
arm  v  of  the  lever  u  to  move  downward  with 
the  stylus  or  reproducer.  To  permit  the 
above  described  operation  or  movement  of 
parts  the  brake  should  be  in  the  position  1*0 
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shown  in  Figs.  1, 

10 

15 

2  and  6.  When  the  brake 
is  released  so  as  to  be  moved  into  operative 
position  beneath  the  turn  table  by  the  spring 
31,  it  is  obvious  that  it  will  engage  and  stop 
the  rotation  of  the  turn  table  when  the  shaft 

m  is  rotated  by  the  finger  6  of  the  gear  mem- 
ber 4,  as  described. 

Fig.  2  will  serve  as  an  illustration  and  is 
an  illustration  of  the  construction  and  ar- 

rangement of  the  elements  of  the  machine 
shown  m  Fig.  6,  or  of  the  construction  and 
arrangement  of  the  elements  shown  in  Fig. 
2,  as  applied  to  the  type  of  machine  shown 
in  Fig.  6.  However,  m  the  type  of  machine 
shown  in  Fig.  6,  the  tcne-arm  33  is  adapted 
to  swing  upward  and  downward  on  the  axial 
center  corresponding  with  the  position  of 
the  trunnion  or  pivot  34  in  the  collar  or 
socket  member  35  of  the  bracket  or  arm  36 

20  which  corresponds  with  the  bracket  or  arm 
/  in  Fig.  1.  it  is,  therefore,  not  necessary  to 
pivotally  connect  the  reproducer  with  the 
tone-arm,  as  in  the  type  of  machine  shown 
in  Fig.  1,  and  a  pivoted  lever-supporting 

25  arm  34'  is  mounted  with  its  pivotal  center 
or  axis  in  line  with  the  axis  of  the  tone  arm 
33,  and  in  position  to  swung  in  a  horizontal 

plane.  The  swinging  end  of  the  arm  34'  is 
operatively  connected  with  the  tone  arm  33 
by  means  of  a  yoke  or  similar  element  37 
supported  by  the  pivoted  arm  and  forming 
an  alining  member  between  the  tone  arm 

and  the  pivoted  arm  34'  adapted  to  cause 
them  to  swing  together  when  either  is  swung 
in  a  horizontal  plane,  but  to  permit  the  tone 
arm  to  be  raised  at  its  swinging  end  with 

respect  to  the  arm  34'  from  the  position 
shown  in  full  lines  to  the  position  shown  in 
broken  lines  in  Fig.  G,  to  raise  and  lower 
the  reproducer  38,  and,  thereby,  the  stylus 
39.  To  provide  for  this,  the  upwardly  pro- 

jecting arms  of  the  yoke  37  extend  on  oppo- 
site sides  of  and  in  engagement  with  the 

tone  arm,  as  shown  in  Figs.  G  ̂t»\Tn"  in  ̂ de- 
pending portion  40  of  the  xo\ll9lffi]"imd  a 

pivot  pin  41  serve  to  pivotally  connect  a 
stylus-lifting  lever  42  with  the  swinging  end 

of  the  lever-supporting  arm  34',  so  that  the 
arm  34'  with  the  yoke  member  and  the  pivot 41  form  a  fulcrum  for  the  lever. 

The  arm  of  the  lever  12  which  is  nearest 

the  axis  of  the  arm  31'  and  between  the  ful- 

crum and  the  pivoted  end  of  said  arm  34' is  connected  with  the  crank  arm  to  on  the 
sleeve  or  hollow  shaft  o  which  is  connected 

writh  the  rock-shaft  m  in  the  manner  already 
described  in  connection  with  Figs.  1,  2,  and 
4.     For  this  purpose  a  flexible  element  or 

^o  chain  y  is  secured  at  one  end  to  the  lever  42 
by  means  of  a  hook  43,  and  at  its  opposite 
end,  to  the  lever  w.  The  opposite  end  of  the 
lever  42  consists  of  a  lever  arm  44  which  ex- 

tends beneath  and  in  position  to  engage  and 
65  support   the   reproducer   38,   to   raise   and 

30 

35 

40 

45 

60 

55 

lowTer  the  stylus  39  in  the  manner  suggested 
by  the  description  of  the  elements  shown  in 
the  other  figures  of  the  drawings.  The  tone- 
arm  33  and  stylus  39  are  thus  provided  with 
means  for  raising  and  lowering  them,  and 
for  automatically  swinging  them  from  their 
positions  when  the  terminal  of  a  record  is 
reached,  back  to  initial  position,  in  substan- 

tially the  same  manner  already  described  in 
connection  with  the  same  or  similar  ele- 
ments. 
The  functions  of  the  elements  shown  in 

Fig.  6,  and  their  mode  of  operation  being 
obvious  in  view  of  the  foregoing  description 
of  the  mechanism  in  connection  with  the 

other  figures  of  the  drawings,  further  de- 
scription is  believed  to  be  unnecessary,  as 

the  description  of  the  parts  shown  in  the 
other  figures  and  not  shown  in  Fig.  6  ap- 

plies in  all  respects  to  the  machine  which  is 
shown  in  Fig.  6,  and  Avhich  contains  all  of 
the  elements  shown  in  Figs.  2  and  5. 
From  the  foregoing  it  will  be  seen  that 

the  sound  box  or  reproducer  A,  the  tone-arm, 
and  the  stylus-lifting  lever,  in  the  type  of 
machine  shown  in  Fig.  1  form  pivotally 

mounted  stylus-supporting  mechanism,  and 
are  operatively  connected  with  the  stylus — 
the  stylus  being  connected  at  its  upper  end 
with  the  diaphragm  45  of  the  reproducer  or 
sound  box  h,  and,  at  a  point  between  the 
point  of  connection  with  the  diaphragm  and 
the  record-engaging  point  of  the  stydus  or 
needle,  with  the  sound-box  casing,  by  means 
of  a  connecting  member  or  pivot  40  adapted 
to  permit  the  vibration  of  the  stylus  and  the 
communication  of  the  vibrations  to  the  dia- 

phragm. In  the  type  of  machine  shown  in 
Fig.  6  the  tone-arm  33,  pivoted  supporting 

arm  34',  reproducer  or  sound-box  A,  and  the 
stylus-lifting  lever  42  form  pivoted  stylus- 
supporting  mechanism,  and  in  both  forms  of 
the  machine  the  rock  shaft  m  with  its  crank 

or  tripping  finger  3  and  crank  arm  or  up- 
wardly projecting  spring  arm  n  forms  rock- 

ing mechanism  for  moving  the  stylus-sup- 
porting mechanism  from  the  position  which 

it  occupies  at  the  limit  of  the  movement  of 
the  parts  in  one  direction,  or  with  the  st}dus 
at  the  terminal  of  the  record,  back  to  initial 
position,  or  with  the  stylus  in  position  to 
begin  or  repeat  the  playing  of  a  record. 
The  actuating  gear  member  4,  with  its  trip- 

ping member  6  always  moves  the  tripping 
finger  3  of  the  rock  shaft  or  reciprocating 
member  m  the  same  distance.  It  is  therefore 
necessary  that  some  element  between  the 
drive-shaft  and  the  pivoted  stylus-support- 

ing mechanism  or  tone  arm,  should  be  of 
flexible  material  or  yieldingly  mounted,  in 
order  that  records  of  any  desired  length  or 
varying  lengths  may  be  repeatedly  played. 
The  arm  n  is  therefore,  by  preference,  made 
in  the  form  of  a  spring  adapted  to  yield 
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when  the  tone-arm  is  in  position  to  begin 
its  movement  with  the  stylus  at  the  initial 

end  of  a  relatively  short  record,  thus  per- 
mitting the  rock  shaft  m  to  be  rocked  the 

5  required  distance  regardless  of  the  position 
of  the  adjustable  stop  arm  z,  which  stops 
the  tone-arm  and  thereby  the  stylus,  at  the 
required  position  for  beginning  or  repeating 
a  record. 

10  It  is  very  desirable  that  means  be  pro- 
vided whereby  the  stylus  will  be  prevented 

from  coming  into  contact  with  the  revolv- 
ing record  until  the  latter  has  attained  a 

speed  which  will  enable  the  sounds  to  be 
15  properly  produced,  reproduced  or  repeated, 

and  also  to  prevent  the  sudden  or  too  rapid 
descent  of  the  stylus  into  its  lowered  posi- 

tion or  into  contact  with, the  record.  In 
order  to  accomplish  this,  a  projecting  por- 

20  tion  or  shoe  47  is  provided,  which  may  be 
integral  with  the  rotary  actuating  member 
4  and  tripping  projection  or  finger  6.  This 
shoe  or  guard  is  in  position  to  follow  the 
tripping  or  actuating  finger  6  over  the  trip- 

25  ping  finger  3  on  the  shaft  m,  and  is  pro- 
vided with  an  upwai'dly  and  rearwardly  in- 

clined bcttom  surface  adapted  to  engage 
the  finger  3  so  as  to  permit  the  latter  to  rise 
gradually  to  its  normal  upright  or  raised  po- 

30  sition,  thereby  permitting  the  gradual 
lowering  of  the  arm  v  of  the  stylus-lifting 
lever  w,  and  the  gradual  lowering  of  the 
sound-box  or  reproducer  and  stylus,  by 
force  of  gravity,  after  the  record-support- 

35  ing  member  and  record  have  been  in  rota- 
tion long  enough  to  cause  the  shoe  or  guard 

47  pass  over  and  in  contact  with  the  trip- 
ping finger  3,  as  already  suggested. 

I  claim: — ■ 
40  1.  In  a  machine  of  the  class  described,  the 

combination  of  a  rotary  record-supporting 
turntable,  a  stylus,  a  stylus-supporting 
mechanism  pivotally  mounted  and  opera- 

tively connected  with  the  stvlus,  a  vertical 
45  rotary  driving  shaft  operatively  connected 

with  and  in  concentric  relation  to  the  rotary 
record-supporting  turntable,  rocking  mech- 

anism movable  into  and  out  of  operative  en- 
gagement with  the  stylus-supporting  mech- 

Btf  anism,  for  moving  the  stylus  to  initial  posi- 
tion, rotary  actuating  mechanism  located  be- 

neath and  in  concentric  movable  relation  to 
the  turntable. and  movable  into  and  out  of 
engagement  with  said  rocking  mechanism, 

85  and  gear  mechanism  in  engagement  with 
said  rotary  actuating  mechanism  and  oper- 

atively connected  with  the  shaft. 
2.  In  a  machine  of  the  class  described, 

the  combination  of  a  rotary  record-support- 
ing turntable,  a  stylus  movable  transversely 

of  the  turntable,  stylus-supporting  mecha- 
nism pivctally  mounted  and  operatively  con- 

nected with  the  stylus,  a  vertical  driving 
shaft  connected  with  the  turntable,  a  rock 

shaft  having  a  lever  ami  in  operative  en- 

gagement with  the  stylus-supporting  mech- 
anism, a  gear  member  on  the  driving  shaft, 

and  rotary  actuating  gear  mechanism  lo- 
cated beneath  and  in  concentric  movable  re- 

lation to  the  turntable  and  operatively  con-  70 
nected  with  the  gear  member  on  said  driv- 

ing shaft  and  movable  into  operative  en- 
gagement with  said  rock  shaft. 

3.  In  a  machine  of  the  class  described,  the 

combination  of  a  rotary  record-supporting  75 
turntable,  a  stylus  movable  transversely  of 
the  turntable,  stylus-supporting  mechanism 
pivotally    mounted    and    operatively    con- 

nected with    the    stylus,  a  rotary  driving 
shaft  operatively  connected  with  the  rec-  80 
ord-supporting  turntable,  rctary  gear  mech- 

anism   located    beneath    and    in    concentric 
relation  to  and  rctatable  with  respect  to  the 
turn-table  and  operatively  connected  with 
the  driving  shaft,  a  tripping  member  con-  85 
nected  with  and  rotatable  by  means  of  said 
gear  mechanism,  and  reversing  mechanism 
comprising  in  its  construction  a  rock  shaft, 
a  rocking  lever  member  located  in  the  path 
of  movement  of  said  rctary  tripping  mem-  90 
ber  and  connected  with  the  rock  shaft,  and 
an  arm  connected  with  the  rock  shaft  and 
movable  into  and  out  of  engagement  with 

the  stylus-supporting  mechanism,  for  re- 
turning the  stylus-supporting  mechanism  95 

and  stylus  to  initial  position. 
4.  In  a  machine  of  the  class  described,  the 

combination  of  a  rotary  record-supporting 
turntable,  a  stylus  movable  transversely  of 
the  turntable,  stylus-supporting  mechanism  100 
pivotally  mounted  and  operatively  connected 
with  the  stylus,  a  rotary  driving  shaft  oper- 

atively connected  with  the  record-support- 
ing turntable,  rctary  gear  mechanism  lo- 

cated beneath  and  in  concentric  relation  to  105 

and  rotatable  with  respect  to  the  turn-table 
and  operatively  connected  with  the  driving 
shaft,  a  tripping  member  connected  with 
and  rotatable  by  means  of  said  gear  mecha- 

nism, rocking  mechanism  comprising  in  its  HO 
construction  a  rock  shaft,  a  tripping  lever 
arm  connected  with  the  rock  shaft  and  lo- 

cated in  the  path  of  movement  of  said  ro- 
tary tripling  member,  and  a  lever  arm  con- 

nected with  the  rock  shaft  and  movable  into  116 
engagement  with  the  stylus-supporting 
mechanism,  one  of  said  lever  arms  being 
yielding  and  forming  a  yielding  connection 
between  the  rock  shaft  and  the  element  to 

be  engaged  by  said  lever  arm.  120 
5.  In  a  machine  of  the  class  described,  the 

combination  of  a  rotary  record-supporting 
turntable,  a  stylus  movable  transversely  of 
the  turntable,  a  tone  arm  pivotally  mounted 

and  operatively  connected  with  the  stylus,  a  125 
rotary  driving  shaft  operatively  connected 
with  the  record-supporting  turntable,  and 
tone-arm  reversing  mechanism  comprising 
in  its  construction  rotary  gear  mechanism 
located  beneath  and  in  concentric  relation  to  130 
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and  rotatable  with  respect  to  the  turn-table 
and  operatively  connected  with  the  driving 
shaft,  a  rock  shaft,  a  flexible  lever  arm  con- 

nected with  the  rock  shaft  and  movable  into 

5  engagement  with  the  tone  arm,  a  tripping 
lever  arm  connected  with  the  rock  shaft, 
and  a  tripping  member  connected  with  and 
operated  by  said  rotary  gear  mechanism  and 
movable  into  and  out  of  engagement  with 

10  said  tripping  lever  arm  for  rocking  the  rock 
shaft,  to  move  the  tone  arm  and  stylus  to 
initial  position. 

6.  In  a  machine  of  the  class  described,  the 
combination  of  a  rotary  record-supporting 

j  5  turntable,  a  stylus  movable  transversely  of 
the  turntable,  stylus-supporting  mechanism 
pivotally  mounted  and  operatively  con- 

nected with  the  stylus,  a  rotary  driving 
shaft  conneited  with  the  record-supporting 

20  turntable,  rotary  gear  mechanism  located 
beneath  and  in  concentric  relation  to  and 

rot.itable  with  respect  to  the  turn-table  and 
operatively  connected  with  the  driving 
shaft,  a  rock  shaft,  a  lever  arm  connected 

25  with  the  rock  shaft  and  movable  into  en- 
gagement with  the  stylus-supporting  mech- 

anism, a  tripping  lever  arm  on  the  rock 
shaft,  a  tripping  finger  connected  with  and 
operated  by  said  rotary  gear  mechanism  and 

30  movable  into  engagement  with  the  tripping 
lever  arm  on  the  rock  shaft,  and  a  cam  mem- 

ber extending  backward  from  the  tripping 
finger  and  movable  with  the  latter,  and  hav- 

ing an  upwardly  and  rearwardly  inclined 
35  bottom  surface  portion  movable  into  engage- 

ment with  the  tripping  lever  arm  located  on 
the  rock  shaft. 

7.  In  a  machine  of  the  class  described,  the 

combination  of  a  rotary  record-supporting 
40  member,  a  stvlus,  stylus  supporting  mech- 

anism pivotally  mounted  and  operatively 
connected  with  the  stylus,  a  rotary  driving 
shaft  connected  with  the  rotary  record- 
supporting  member,   operating  mechanism 

45  in  operative  engagement  with  the  stylus 
supporting  mechanism  for  moving  the  lat- 

ter and  the  stjdus  to  initial  position,  a  ro- 
tary gear  member  located  beneath  and  in 

concentric  relation  to  and  rotatable  with  re- 
50  spect  to  the  turn-table  and  in  movable  rela- 

tion to  the  driving  shaft,  an  actuating  finger 
on  said  gear  member  and  movable  into  and 
out  of  engagement  with  said  operating 
mechanism,  a  gear  on  the  driving  shaft,  a 

65  counter-shaft,  a  gear  wheel  on  the  counter 
shaft  and  in  toothed  engagement  with  the 
gear  located  on  the  driving  shaft,  and  a 
gear  member  on  the  counter-shaft  and  in 
toothed  engagement  with  the  gear  member 

60  on  which  the  said  actuating  finger  is  located. 
8.  In  a  machine  of  the  class  described,  the 

combination  of  a  rotary  record-supporting 
member,  a  stvlus,  stylus  supporting  mech- 

anism pivotally   mounted   and   operatively 
05  connected  with  the  stylus,  a  rotary  driving 

shaft  connected  with  the  rotary  record- 
supporting  member,  rocking  mechanism  in 
operative  engagement  with  the  stylus-sup- 

porting mechanism,  for  moving  the  latter 
and  the  stylus  to  initial  position,  a  rotary 
gear  member  comprising  in  its  construction 
a  plurality  of  rows  of  gear  teeth,  a  tripping 
member  on  said  gear  member  and  movable 
into  and  out  of  engagement  with  the  rock- 

ing mechanism,  a  gear  member  on  the 
driving  shaft,  a  counter-shaft,  a  gear  mem- 

ber on  the  counter  shaft  and  in  toothed  en- 
gagement with  the  gear  member  located  on 

the  driving  shaft,  and  a  gear  member  con- 
nected with  such  counter-shaft  and  movable 

into  toothed  engagement  with  any  desired 
row  of  gear  teeth  on  the  first  mentioned  gear 
member. 

9.  In  a  machine  of  the  class  described, 
the  combination  of  a  rotary  record-support- 

ing member,  a  stylus,  stylus-supporting 
mechanism  pivotally  mounted  and  opera- 

tively connected  with  the  stylus,  a  rotary 
driving  shaft N  connected  with  the  rotary 
record-supporting  member,  rocking  mecha- 

nism operatively  connected  with  the  stylus- 
supporting  mechanism,  for  moving  the  sty- 

lus to  initial  position,  a  rotary  actuating 
member  located  beneath  and  in  concentric 
relation  to  and  rotatable  with  respect  to  the 
turn-table  and  movable  into  and  out  of  en- 

gagement with  the  rocking  mechanism,  and 
means  for  changing  the  speed  of  rotation  of 
said  rotary  actuating  member  with  respect 
to  the  driving  shaft  and  rotary  record-sup- 

porting member. 
10.  In  a  machine  of  the  class  described,  the 

combination  of  a  rotary  record-supporting 
member,  a  stylus,  stylus-supporting  mecha- 

nism pivotally  mounted  and  operatively  con- 
nected with  the  stylus,  a  rotary  driving  shaft 

connected  with  the  rotary  record-support- 
ing member,  a  rock-shaft,  means  for  opera- 

tively connecting  the  rock-shaft  with  the 
stylus  -  supporting  mechanism,  a  tripping 
finger  on  the  rock-shaft,  a  rotary  actuating 
member  located  beneath  and  in  concentric 
relation  to  and  rotatable  with  respect  to 
the  turn-table  and  in  movable  relation  to  the 

driving  shaft,  an  actuating  finger  on  the  ro- 
tary actuating  member  and  movable  into 

and  out  of  engagement  with  the  tripping 

finger  on  the  rock-shaft,  a  gear  member  on 
the  driving  shaft,  and  means  for  operatively 
connecting  said  rotary  actuating  member 
with  the  gear  member  located  on  the  driv- 

ing shaft. 
11.  In  a  machine  of  the  class  described, 

the  combination  of  a  rotary  record-support- 
ing turntable,  a  stylus  movable  transversely 

of  the  record-supporting  turntable,  a  stylus 
lifting  lever,  a  lever-supporting  member 
pivotally  mounted  in  a  stationary  support 
in  supporting  engagement  with  the  stylus 
lifting  lever,  a  rock  shaft,  means  for  opera- 
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tively  connecting  the  rock  shaft  with  the 
pivoted  lever -supporting  member,  means 
for  connecting  the  reck  shaft  with  the  stylus 
lifting  lever,  and  a  rotary  actuating  gear 
member  located  beneath  and  in  concentric 
relation  to  and  rotatable  with  respect  to 
the  turn-table,  for  operating  the  rock  shaft 
and  thereby  the  stylus  lifting  lever  and  piv- 

r  oted  lever-supporting  member. 
10  12.  In  a  machine  of  the  class  described, 

the  combination  of  a  rctary  record-support- 
ing turntable,  a  stylus  movable  transversely 

of  the  record-supporting  turntable,  a  stylus 
lifting  lever,   a   lever   supporting  member 

3  5  pivotally  mounted  in  a  stationary  support 
and  in  supporting  engagement  with  the 
stylus  lifting  lever,  a  sound  box  connected 
with  the  stylus  and  movable  with  the  piv- 

oted lever  supporting  member,  a  rock  shaft, 
20  a  flexible  lever  arm  connected  with  the  rock 

shaft  and  movable  into  engagement  with  the 
pivoted  lever-supporting  member,  means 
for  connecting  the  rock  shaft  with  the  stylus 
lifting  lever,  and  means  for  operating  the 

25  reck  shaft. 
13.  In  a  machine  of  the  class  described, 

the  combination  of  a  rotary  record-support- 
ing turntable,  a  stylus  movable  transversely 

of  the  turntable,  a  sound  box  operatively 
connected  with  the  stylus,  a  tone  arm  piv- 

otally mounted  and  connected  with  the 
sound  box,  a  rock  shaft  journaled  in  a  suit- 

able support,  means  for  operatively  connect- 
ing the  rock  shaft  with  the  tone  arm,  and 

'  a  brake  slidably  mounted  upon  and  rota- 
table with  the  reck  shaft,  and  movable  into 

and  out  of  engagement  with  the  record- 
supporting  turntable. 

14.  In  a  machine  of  the  class  described, 
the  combination  of  a  rotary  record  support-  4- 
ing  turntable,  a  stylus  movable  transversely 
of  the  turntable,  a  sound  box  operatively 
connected  with  the  stylus,  a  tone  arm  piv- 

otally   mounted    and    connected    with    the 
sound  box,  a  rock  shaft  journaled  in  a  suit-  45 
able   support,  means  for  operatively   con- 

necting the  reck  shaft  with  the  tone  arm,  a 
brake  comprising  in  its  construction  a  slot- 

ted sleeve  mounted  upon  and  movable  longi- 
tudinally of  the  rock  shaft,  and  a  brake  50 

shoe  connected  with  the  sleeve  and  movable 
into  engagement  with  the  turntable,  a  pin 
mounted  on  the  rock  shaft  and  extending 
into  the  slotted  portion  of  such  sleeve,  and 
a  spring  in  yielding  engagement  with  the  55 
sleeve. 

15.  In  a  machine  of  the  class  described, 

the  combination  of  a  rotary  record-support- 
ing turntable,  a  sound  box,  a  stylus  con- 

nected with  the  sound  box,  a  tone  arm  piv-  60 
otally  mounted  and  connected  with  the 
sound  box,  a  rock  shaft  journaled  in  a  sta- 

tionary support,  a  flexible  arm  connected 
with  the  reck  shaft  and  movable  into  en- 

gagement with  the  tone  arm,  a  brake  mount-  65 
ed  upon  and  movable  longitudinally  of  the 
rock  shaft,  and  means  for  rocking  the  shaft. 

EDWIN  M.  KELLOGG. 

Witnesses : 
Harry  Irwin  Cromer, 
Jennie  L.  Fiske. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  w7io?n  it  may  concern: 

Be  it  known  that  we,  Frederick  C.  Ken'j 
and  Carl  William  Lindholm,  both  citizen; 
of  the  United  States,  and  residents  of  New- 

5  ark,  in  the  county  of  Essex  and  State  oi 
New  Jersey,  have  invented  certain  Improve- 1 
ments  in  Speaker  Connections  for  Talking- 1 
Machines,  of  which  the  following  is  a  speci- 
fication. 

10  Of  the  various  talking  machines  now  onl 
the  market  there  are  two  popular  makes,  one 
of  which  employs  record  disks  from  which 
sound  waves  are  produced  by  the  bearing  of  I 
a  needle  on  the  side  wall  of  a  spiral  groovej 

15  in  the  record  disk,  while  the  other  produces 
sound  waves  by  a  stylus  bearing  upon  the 
bottom  of  the  groove.  Obviously,  record 
disks  manufactured  to  be  played  upon  one 
make  of  machine  will  not  play  upon  the 

20  other,  and  vice  versa. 
The  present  invention  relates,  therefore, 

more  particularly  to  means  for  adapting  a 
machine  which  normally  plays  records  by 
the  stylus    bearing  on  the    bottom  of  the 

25  groove,  to  play  records  in  which  a  needle 
bears  on  the  side  wall  of  the  groove,  and  the 
objects  of  the  invention  are  to  provide  an 
efficient  device  of  this  character;  to  enable 

the  device  to  be  readily  applied  to  or  re- 
30  moved  from  the  machine;  to  allow  for  ver- 

tical and  lateral  displacement;  to  secure 
simplicity  of  construction  and  operation, 
and  to  obtain  other  advantages  and  results 
as  may  be  brought  out  in  the  following  de- 

35  scription. 
Referring  to  the  accompanying  drawings, 

in  which  like  numerals  of  reference  indicate 
the  same  parts  throughout  the  several  views, 
Figure  1  is  a  plan  of  a  portion  of  a  talking 

40  machine  normally  adapted  to  employ  a 
stjdus  bearing  on  the  bottom  of  the  record 
groove,  with  our  invention  applied  to  enable 
its  stylus  to  bear  upon  the  side  of  a  record 
groove;  Fig.  2  is  a  vertical  sectional  view 

45  longitudinally  through  the  tone  arm  there- 
of; Fig.  3  is  a  section  on  line  A — A  of  Fig. 

2 ;  Fig.  4  is  a  similar  sectional  view  showing 
the  parts  separated;  Fig.  5  is  a  sectional 
view  on  line  B— B  of  Fig.  3;  Fig.  6  is  a 

50  perspective  view  of  our  device  detached 
from  the  machine,  and  Fig.  7  is  a  perspec- 

tive view  of  the  reproducer  mounting. 
In  the  specific  embodiment  of  the  inven- 

tion illustrated  in  said  drawings,  the  refer- 
55  ence  numeral  1  indicates  a  tone-arm  secured 

upon  an  upright  pivot  rod  2  and  adapted 
to  swing  horizontally  over  a  revolving  table 

13  and  record  4  thereon,  in  substantially  par- 
lillel  relation  thereto.     The  particular  ma- 
mine  here  shown  includes  an  axially  hori- 

zontal worm  wheel  5  adjacent  the  lower  end 

| of  the  pivot  rod  adapted  to  rotate  in  syn- 
jchronism  with  the  table.     A  radial  arm  6 
| secured  to  the  pivot  rod  2  projects  over  the 
I  worm  wheel  5  and  is  threaded  at  its  end 

1'to  mesh  therewith.     With  the  worm  wheel 
f  rotating,  it  will  be  obvious  that  the  tone- 
arm   will   be   swung   gradually   across   the 
table.    The  pivoted  end  of  the  tone-arm  con- 

nects  with   an    amplifying   horn   7,   being 
shown  integral  therewith. 

Our  device  is  adapted  to  be  applied  to  the 
end  of  the  tone-arm  which  overlies  the  rec- 

ord and  for  this  purpose  provides  a  neck  8 
adapted  to  be  inserted  in  the  tubular  end  of 
the  tone-arm  in  the  same  way  that  the  neck 
of  a  reproducer  with  a  stylus  adapted  to 
engage  the  bottom  of  the  record  groove  is 
inserted.  For  holding  said  neck  in  place, 
the  tone-arm  is  slotted  inwardly  from  its 
end  as  at  9,  and  around  this  slotted  end  is 

a  collar  10  having  a  bayonet-joint  slot  11 
opening  toward  the  free  end  of  the  tone- 
arm.  This  collar  is  prevented  from  longi- 

tudinal movement  by  any  suitable  means, 
such  as  the  flange  12  on  the  end  of  the  tone- 
arm  and  the  pin  13  at  the  opposite  side  of 
the  collar,  and  has  a  rotary  movement  lim- 

ited by  said  pin  13  engaging  the  ends  of  a 
recess  14  in  the  edge  of  the  collar  sufficient 
to  admit  of  registration  of  the  opening  of 
the  bayonet- joint  slot  11  and  the  slot  9  in 
the  tone-arm  and  yet  allow  the  collar  to  be 
turned  so  that  the  inner  end  of  the  bayonet- 
joint  slot  11  will  register  with  the  inner  end  95 
of  the  slot  9  in  the  tone-arm.  A  radially 
projecting  pin  15  on  the  neck  8  admits  of 
the  neck  being  inserted  in  the  tone-arm 
when  said  pin  enters  the  registering  slots, 
and  then  as  the  collar  10  is  turned  the  pin 
enters  farther  into  the  straight  slot  9  of  the 
tone-arm  and  to  the  inner  end  of  the  bayo- 

net-joint slot  11.  In  this  manner  the  neck 
8  is  prevented  from  either  turning  or  slid- 

ing out,  and  yet  can  be  readily  and  quickly 
released  by  turning  the  collar  10  back  to 
bring  the  open  ends  of  the  slots  9,  11  into 
registration. 

It  is  to  be  understood  that  the  neck  8  is 
hollow,  providing  an  interior  passage  16  for 
transmitting  the  sound  waves.  The  end  of 
the  neck  away  from  the  tone-arm  preferably 
turns  downward  at  substantially  right 
angles,  as  at  17,  and  has  its  extremity  in  a 
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plane  substantially  parallel  to  the  table  and 
record,  above  the  same.  An  elbow  18  is  ro- 
tatably  carried  at  this  end  of  the  neck  8 
with  its  interior  passage  19  in  continuation 

5  of  the  interior  passage  16  of  the  neck.  In 
order  to  pivotally  mount  the  elbow  18  on  the 
neck  8,  we  have  shown  the  neck  reduced  in 
diameter  adjacent  its  end  and  the  reduced 
portion  20  inserted  in  the  upper  end  of  the 

10  elbow,  (see  Figs.  3  and  4).  A  peripheral 
groove  21  is  cut  in  the  outer  surface  of  the 
reduced  portion  20  and  a  corresponding 
groove  22  is  cut  around  the  interior  surface 
of  the  elbow  to  register  with  the  groove  21 

15  of  the  neck.  Furthermore,  said  groove  21  in 
the  neck  is  cut  deeper  than  the  groove  22  in 
the  elbow,  so  that  in  assembling  the  parts  a 
round  wire  expansion  spring  23  may  be 
pressed  into  the  groove  21  of  the  neck  until 

20  the  grooves  register,  when  the  spring  will 
spread  and  part  of  it  will  lie  in  the  groove 
22  of  the  elbow  and  part  will  lie  in  the 
groove  21  of  the  neck.  Obviously,  the  elbow 
will  then  be  free  to  revolve  with  respect  to 

25  the  neck  and  yet  they  will  be  connected 
against  any  separation  likely  to  occur  in 
ordinary  usage. 

Projecting  from  the  end  of  the  elbow 
which  is  substantially  horizontal  in  use  is 

30  the  reproducer  tube  24  which  preferably 
comprises  a  tube  having  end  portions  25,  26 
bent  substantially  parallel  and  in  the  same 
direction  but  separated  by  a  middle  portion 
27,  which  we  have  shown  straight  although 

35  it  might  be  otherwise,  (see  Fig.  7) .  The  end 
portion  25,  which  enters  the  elbow,  has  a 
slot  28  extending  circumferentially  part  of 
the  way  around  itself  and  a  screw  29  pro- 

jects into  this  slot  from  the  elbow,  thus 
40  allowing  a  limited  turning  of  the  repro- 

ducer in  the  elbow,  but  holding  said  tube 
and  elbow  from  separating,  (see  Fig.  5) .  The 
opposite  end  portion  26  carries  the  usual 
sound  reproducer  30  which  has  a  needle  to 

45  engage  the  side  of  the  spiral  groove  in  the 
record. 

It  will  be  understood  that  whereas  the 

phonograph  shown  is  usually  employed  with 
a  reproducer  applied  directly  to  the  end  of 

50  the  tone-arm  and  having  a  stylus  adapted  to 
engage  the  bottom  of  a  record  groove,  if  it  is 
desired  to  play  a  record  of  the  other  kind 
our  improved  device  is  applied  to  the  tone- 
arm  carrying  a  reproducer  with  a  stylus 

55  adapted  to  engage  the  side  wall  of  the 
groove,  all  as  shown  in  the  drawings.  When 
this  is  done  the  rotatable  connection  between 
the  neck  8  and  elbow  18  which  permits 
swinging  upon  a  vertical  axis  enables  the 

60  tone-arm  to  move  slower  than  the  repro- 
ducer, as  is  necessary  when  a  record  of  the 

other  kind  is  played  upon  a  machine  of  the 
type   shown,    and   furthermore   the   swivel 

connection  between  the  reproducer  tube  24 
and  the  elbow  18  permits  vertical  movement  65 
of  the  reproducer. 

Obviously  detail  modifications  may  be 
made  in  manufacturing  our  improved 
speaker  connection  for  talking  machines 
without  departing  from  the  spirit  and  scope  70 
of  the  invention,  and  we  do  not  wish  to  be  » 
understood  as  limiting  ourselves  except  as 
required  by  the  following  claims  when  con- 

strued in  the  light  of  the  prior  art. 
Having    thus    described    the    invention,  75 

what  we  claim  is — 
1.  A  speaker  connection  for  talking  ma- 

chines comprising  in  combination  a  tubular 
neck-piece  having  one  end  adapted  to  re- 

ceive the  tone-arm  of  a  talking  machine  and  80 
the  other  end  directed  downward,  a  tubular 
elbow  telescopically  receiving  said  down- 

ward end  of  the  neck-piece,  the  overlapping 
portions  of  said  elbow  and  neck-piece  hav- 

ing opposite  grooves,  a  spring  ring  in  said  85 
grooves,  preventing  separation  of  the  parts 
while  permitting  relative  rotation,  and  a 
reproducer  tube  rotatably  connected  to  the 
other  end  of  said  elbow  to  swing  in  an  up- 

right plane.  90 
2.  In  combination  with  a  talking  machine 

having  a  revolving  table  and  a  tone  arm 
open  longitudinally  at  one  end,  of  a  neck 
having  a  portion  adapted  to  receive  said 
open  end  of  the  tone  arm  longitudinally  and  95 
another  portion  turning  downward  adjacent 
said  end  of  the  tone  arm,  an  elbow  supported 
at  the  lower  end  of  said  neck  free  to  turn 
with  respect  thereto  in  a  plane  parallel  to 
said  table  and  having  its  lower  end  opening  100 
laterally  of  the  tone  arm,  a  reproducer  tube 
in  the  laterally  opening  end  of  said  elbow 
free  to  be  turned  therein,  and  a  reproducer 
at  the  outer  end  of  said  reproducer  tube. 

3.  In  combination  with  a  talking  machine  105 
having  a  revolving  table  and  a  tone  arm 
open  longitudinally  at  one  end,  of  a  neck 
having  a  portion  adapted  to  receive  said 
open  end  of  the  tone  arm  longitudinally  and 
another  portion  turning  downward  adjacent  HO 
said  end  of  the  tone  arm,  an  elbow  supported 
at  the  lower  end  of  said  neck  free  to  turn 

with  respect  thereto  in  a  plane  parallel  to 
said  table  and  having  its  lower  end  opening 
laterally  of  the  tone  arm,  a  reproducer  tube  115 
in  the  laterally  opening  end  of  said  elbow 
free  to  be  turned  therein,  a  reproducer  at  the 
outer  end  of  said  reproducer  tube,  and  means 
for  retaining  said  neck  connected  to  said 
tone  arm  and  preventing  rotation  thereof. 

FREDERICK  C.  KENT. 
CARL  WILLIAM  LINDHOLM. 

Witnesses : 
Howard  P.  King, 
Janet  A.  Atees. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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1,130,837. Specification  of  letters  Patent.  Patented  Mar.  9, 1915. 
Application  filed  March  15, 1913.     Serial  No.  754,444. 

To  all  xohom  it  may  concern: 
Be  it  known  that  I,  Archie  E.  Parnall, 

a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 

5  Illinois,  have  invented  certain  new  and  use- 
ful   Improvements    in    Graphophones,    of 

which  the  following  is  a  specification,  ref- 
erence being  had  therein  to  the  accompany- 

ing drawing. 
10      My  invention  relates  to  graphophones  and 

consists  in  the  matters  hereinafter  described 

and  then  pointed  out  in  the  appended  claims. 
In  the  accompanying  drawings  illustrat- 

ing a  practical  embodiment  of  the  several 
15  features  of  my  invention — Figure  1  is  a  plan 

view  of  the  machine;  Fig.  2  is  a  sectional 
view  on  the  line  2 — 2  of  Fig.  1  looking  in 
the  direction  of  its  arrows ;  Fig.  3  is  a  detail 
view  of  the  returning- worm  and  the  needle- 

20  arm ;  Fig.  4  is  a  view  in  side  elevation  taken 
at  the  motor  side  of  the  machine;  Fig.  5  is 
a  sectional  view  on  the  line  5 — 5  of  Fig.  1 
looking  in  the  direction  of  its  arrows;  Fig. 
6  is  a  front  view  of  parts  of  Fig.  5  taken  at 

2o  the  right  hand;  Fig.  7  is  a  view  in  side  ele- 
vation on  the  side  opposite  to  Fig.  4  and 

with  the  parts  in  position  for  returning  the 
needle-arm  to  its  initial  position  on  the  rec- 

ord ;  Fig.  8  is  a  view  in  rear  elevation  taken 

30  at  the  left  hand  of  Fig.  1 ;  Fig.  9  is  a  view 
in  rear  elevation  of  parts  of  the  sound-box, 
and  Fig.  10  is  a  detail  view  showing  the 
means  for  providing  a  universal  joint  for 
the  needle-arm  on  the  box. 
The  several  parts  are  mounted  upon  a 

suitable  base  14  and  power  is  provided  for 
operating  the  parts  by  a  suitable  motor 
which  in  the  present  embodiment  is  in  the 
form  of  a  spring-barrel  15  mounted  in  the 
frame  16  and  by  which  rotation  is  given  to 
the  spur  wheel  17  which  forms  the  main 
drive  wheel.  The  spring-barrel  and  its 
parts  are  of  the  usual  construction  and  oper- 

4_  ation,  the  spring  (not  shown)  being  wound 
up  in  the  usual  way  by  applying  a  suitable 
key  (not  shown)  to  the  squared  end  18  of 
its  shaft  and  communicating  motion  to  the 
wheel  17.  A  short  shaft  19  suitably  jour- 

fi0  naled  in  the  uprights  16  carries  at  one  end 
a  small  pinion  20  (Fig.  4)  meshing  with  the 
drive  wheel  17  and  at  its  other  end  a  large 
pinion  21  (Figs.  1  and  2)  driving  a  small 
pinion  22  on  a  shaft  23  which  in  turn  car- 

55  ries  a  large  pinion  24  driving  a  small  pinion 
25  on  a  second  shaft  26  which  in  its  turn 

carries  a  large  pinion  27  driving  a  small 
pinion  28  on  a  third  shaft  29,  the  shafts  23 
and  26  being  suitably  mounted  in  the  up- 

rights 16  and  30  and  the  shaft  29  in  the 
brackets  31.  The  shaft  26  has  a  pulley  32  60 
communicating  motion  by  belt  33  to  a  pul- 

ley 34  on  the  shaft  35  mounted  in  the  up- 
right 30  and  actuating  the  record  carrier 

or  mandrel  36  upon  which  records  37  of 
ordinary  cylindrical  type  are  removably  65 mounted. 

When  the  spring  of  the  barrel  15  is  wound 
up  it  acts  to  revolve  the  wheel  17  and  the 
connected  train  of  gears,  and  in  order  to 
control  the  rotation  of  the  drive  wheel  I  70 
provide  a  brake-pad  to  stop  the  machine  and 
a  speed-regulating  pad  to  regulate  the  speed 
of  the  machine,  both  pads  operating  on  the 
flange  38  of  the  usual  speed  governor  39. 
The  disk  38  revolves  between  a  stationary  75 
friction  pad  40  and  a  movable  friction  pad 
41  carried  by  the  free  end  of  the  swinging 
arm  42  mounted  on  a  rock-shaft  43  jour- 
naled  in  bearings  44  on  the  frame,  the  pad 
41  being  pressed  against  the  disk  38  by  an  80 
expansion  spring  45  reacting  between  the 
arm  42  and  the  frame.     The  speed  of  the 
governor  and  of  the  train  of  gears  may  be 
regulated  by  adjusting  the  pad  40  toward 
or  away  from  the  disk  38  by  mounting  it  in  85 

an  adjustable  frame  45'  guided  in  bearings 
in  the  framework  16  and  set  in  any  desired 
position  by  a  set  screw  46.     The  movable 
friction  pad  41  under  the  force  of  its  spring 
acts  as  a  brake  to  stop  the  machine  when  the  90 
rock-shaft  is  allowed  to  turn  in  proper  di- 

rection for  the  pad  to  engage  the  disk  by 
the  latch  and  trip-disk  now  about  to  be  de- 
scribed. 

The  rock  shaft  43  is  provided  with  a  lat-  95 

ei*al  arm  47  engaged  by  the  starting-key  48 
which  may  extend  up  through  any  suitable 
casing  in  which  the  machine  may  be  in- 

closed, such  as  shown  in  dotted  lines  80  in 

Fig.  4.  The  rock-shaft  43  is  also  provided  100 
with  a  latch  49  actuated  by  spring  45  to  en- 

gage a  gate  or  slot  50  in  a  stop-disk  51 
which  trips  the  brake-pad  41  and  is  mount- 

ed near  the  forward  end  of  a  counter  shaft 
52  rotatably  mounted  in  bearings  53  on  the  105 
upright  30  and  carrying  a  worm-wheel  54 
driven  by  a  worm-gear  55  on  the  shaft  56 
journaled  in  bearings  in  the  frame  and  pro- 

vided with  a  pinion  57  meshing  with  the 
drive- wheel  17.     When  the  brake-pad  41  is  110 
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withdrawn  from  engagement  with  the  disk 
38  by  rocking  the  shaft  43,  the  shaft  52  is 
free  to  make  a  revolution  under  the  action  of 

the  spring-barrel,  the  periphery  of  the  disk 
5  51  holding  the  latch  49  down  and  so  the  pad 

41  out  of  contact  with  the  brake  flange  or 
disk  38,  and  when  the  latch  again  enters  its 
slot  or  gate  when  the  shaft  has  completed 
a  revolution  it  trips  the  rock-shaft  Avhich 

10  then  is  free  to  turn  under  the  force  of  the 

spring  45  to  engage  the  pad  41  with  the  gov- 
ernor-flange or  disk  to  automatically  stop 

the  machine.  The  gate  in  the  stop-disk  51 
is  so  related  to  the  record  that  it  allows  the 

15  brake  to  stop  the  action  of  the  machine  when 
the  needle  completes  its  movement  over  the 
record  and  is  returned  to  its  initial  position. 

The  rock-shaft  43,  its  arm  47  and  latch  49 
constitute  a  rock-frame  by  which  the  opera- 

20  tion  of  the  machine  is  controlled,  its  starting 

being  effected  by  the  spring-motor  when 
this  frame  is  moved  to  place  its  spring  45 
under  compression  and  its  movement  being 
stopped  by  the  brake-pad  41  acting  on  the 

25  flange  38  when  the  latch  enters  the  gate  50 
of  the  trip-disk  51  which  acts  as  a  timing- 
disk  to  trip  the  brake  when  the  stylus  or 
needle  has  traveled  a  predetermined  dis- 

tance over  the  record. 

30  I  provide  means  for  automatically  return- 
ing the  needle  to. its  starting  point  and  in 

the  form  shown  this  function  is  controlled 
by  a  disk  or  wheel  58  mounted  on  the  front 
end  of  the  shaft  52  and  provided  with  one 

35  or  more  peripheral  recesses  or  notches  59. 
A  frame  60  is  yieldingly  hung  at  its  rear  end 
upon  the  shaft  23  and  carries  at  its  forward 
end  a  lug  or  projection  61  in  the  path  of  the 
disk  58  and  held  against  it  by  the  retractile 

40  spring  62  secured  thereto  and  to  the  frame- 
work. The  swinging  frame  carries  a  cross- 

shaft  63  provided  with  a  pinion  64  meshing 
with  a  pinion  65  on  the  shaft  23  so  that  the 
former  is  rotated  in   any  position  of  the 

45  frame.  The  shaft  63  is  extended  beyond 
the  frame  along  side  the  record-carrier  as 
shown  in  Fig.  1  and  is  provided  with  a  re- 
A-ersing  worm  66  below  the  needle-arm  67 
which  is  provided  with  a  downwardly  pro- 

50  jecting  leg  68  adapted  to  run  in  the  worm 
when  the  frame  60  is  swung  to  its  upward 
position  by  the  spring  62.  When  the  pro- 

jection 61  rests  in  the  notch  59  and  the  latch 
4-9  is  in  its  gate  50  in  the  position  shown  in 

?5  Fig.  6,  the  brake-pad  41  holds  the  parts 
against  movement  with  the  needle-arm  in 
the  position  shown  in  Fig.  1  so  that  the 
needle  or  stylus  cooperates  with  the  record, 
and  when  the  key  47  presses  the  latch  out  of 

b0  its  gate  and  releases  the  brake  the  record 
rotates  and  the  pinion  64  and  the  disks  51 
and  58  revolve,  the  latter  in  the  direction  of 
of  the  arrow  in  Fig.  6.  The  initial  move- 

ment of  the  disk  58  causes  the  beveled  or 
65  inclined  end   of  its   recess   59  to  cam   the 

frame  60  downwardly  and  so  swing  the 
worm  66  out  of  the  path  of  the  leg  68  of  the 
needle-arm  and  the  latter  is  free  to  travel 
across  the  record.  When  the  disk  58  has 

nearly  completed  a  revolution  the  lug  61  is  70 
forced  by  spring  62  into  the  abrupt  end  of 
the  recess  or  notch  59  and  the  frame  60  rises  i 
so  that  the  worm  66  engages  with  the  leg 
68.  The  depth  of  the  notch  and  the  relation 
of  the  parts  is  such  that  the  upward  motion  75 
of  the  frame  and  worm  is  sufficient  to  raise 
the  needle-arm  so  that  the  needle  is  lifted 
from  contact  with  the  record  as  shown  in 
Fig.  7,  and  the  arm  being  mounted  so  as  to 
swing  freely  back  and  forth,  preferably  by  80 
means  hereinafter  described,  the  rotation  of 
the  reversely  threaded  worm  driven  by  its 
drive  pinions  64  and  65  returns  the  needle- 
arm  to  its  initial  position  to  engage  the 
beginning  of  the  record  as  in  Fig.  1.  The  85 
worm  is  of  sufficient  length  to  engage  the 
leg  at  any  point  of  its  travel  and  return  it 
to  engage  the  first  line  of  the  record,  and  the 
edge  of  the  notch  59  between  its  ends  is  con- 

centric with  the  periphery  of  the  disk  to  90 
provide  a  dead  space  or  dwell  as  shown  in 
Fig.  6  so  that  the  frame  will  be  held  ele- 

vated long  enough  to  allow  the  worm  to  re- 
turn the  arm  to  its  initial  position  where  it  is 

stopped  by  the  flange  69  on  the  shaft  63  en-  95 
gaging  the  leg  68,  the  lug  61  then  reaching 
its  original  position  shown  in  Fig.  6.  The 
notch  59  and  gate  50  are  so  arranged  and  re- 

lated with  the  entrance  end  of  the  former  in 

advance  of  the  latter  that  the  latch  49  drops  10° 
into  the  latter  when  the  lug  61  reaches  the 
end  of  its  dwell  in  the  notch  as  shown  in 

Fig.  6,  thereby  tripping  the  brake-pad  for 
automatically  stopping  the  machine. 

The  needle  or  stylus  may  be  picked  up  105 
and  returned  to  its  initial  position  at  any 
point  of  its  travel  on  the  record,  and  the 
disk  58  may  be  provided  with  a  plurality  of 
recesses  or  notches  to  enable  the  needle-re- 

turning mechanism  to  act  so  that  the  record  110 
may  be  repeated  during  the  revolution  of 
the  disk.     For  example,  with  a  record  of 
given  width,  said  one  inch,  the  disk  58  may 
be  of  sufficient  size  so  that  the  travel  of  the 

needle  or  stylus  across  the  record  will  be  115 
coincident  with  the  travel  of  the   periph- 

eral portion  of  the  disk  over  the  lug  61  in 
order  that  when  the  needle  has  reached  the 
end  of  the  record  the  lug  will  enter  the 

notch  and  the  needle  will  be  automatically  12° 
returned   to   place   as   above   described;   or 
with  a  record  of  less  width,  say  one-half 
inch,  the  disk  may  be  provided  with  two 
openings   or   recesses  so  that   for   a  single  tr 
revolution  of  the  disk  the  needle  will  be  126 
twice  automatically  returned  and  replaced 
at  the  beginning  of  the  record  in  order  to 
repeat  the  matter  on  the  record.  It  is  of 
course  obvious  that  by  changing  the  rela- 

tions of  the  disk  notches  or  recesses  to  cor-  1*' 



1,130,837 

• 

respond  with  the  dimensions  of  the  record, 

the  same  record  may  be  played  over  a  num- 
ber of  times  during  a  single  revolution  of 

the  governing   disk.     This   feature  is  im- 

5  portant  as  it  produces  a  machine  for  repeat- 
ing records. 

The  sound-box  70  is  suitably  mounted  on 

an  upright  71  and  is  provided  with  a  suit- 
able diaphragm  72  connected  by  a  wire  73 

10  passing  through  an  opening  in  the  arm  67 
to  the  lever  ?4  carrying  the  stylus  or  needle 

75.  The  supporting  frame  of  the  sound-box 
is  utilized  as  the  support  for  the  swinging 
needle-arm  67  which  may  be  swung  verti- 

15  cally  and  horizontally  by  pivotally  mount- 
ing it  upon  a  plate  or  disk  76  which  is  piv- 

otally mounted  on  the  open  side  of  the  box. 
The  plate  is  pivoted  by  means  of  two  op- 

posite lateral  or  side  ears  77  upon  the  frame 
20  of  the  sound  box  and  the  arm  is  pivoted  in 

the  upper  and  lower  ears  78  of  the  plate,  so 
that  it  is  connected  to  the  box  by  a  uni- 

versal joint  and  may  swing  freely  hori- 
zontally or  from  side  to  side  on  its  pivots  78 

25  on  the  plate  as  well  as  vertically  or  up  and 
down  with  the  plate  upon  its  pivots  11.  The 
upright  71  is  provided  with  a  spring  79  which 
bears  upon  the  lower  edge  of  the  plate  and 
so  places  it  under  tension  to  hold  the  needle 

30  on  the  record  but  yields  to  allow  the  needle 
to  be  raised  to  clear  the  record  when  the  re- 

turn-worm acts.  The  spring  takes  the  place 
of  the  usual  weight  to  hold  the  needle  on  the 
record  but  unlike  the  weight  it  acts  to  ten- 

35  sion  the  needle  on  the  record  in  any  posi- 
tion in  which  the  machine  may  be  placed, 

whether  upside  down  or  on  either  end  or 
side,  and  it  also  allows  the  needle  to  be  auto- 

matically returned  to  its  initial  position  as 
40  it  does  not  weight  it  down  or  retard  its  free 

movement  across  the  record. 
In  practice  I  may  include  the  working 

parts  in  a  case  indicated  by  the  dotted  lines 
80  in  Fig.  4  which  is  provided  with  suitable 

45  openings  for  the  horn  81  and  for  the  start- 
ing key  48,  and  as  the  latter  may  be  re- 

moved by  having  a  screw-thread  connection 
with  the  arm  47  as  shown  in  Fig.  2  the  ma- 

chine may  be  set  in  any  position  without  in- 
50  terfering  with  its  operation. 

I  claim: 
1.  In  a  device  of  the  class  described,  a 

record  carrier,  a  needle-arm,  a  motor  to 
actuate  the  carrier,  a  notched  disk  rotated 

55  by  the  motor,  a  swinging  frame  cooperating 
with  the  disk,  a  reversing  worm  carried  by 
the  frame  and  driven  from  the  motor,  and 
means  to  connect  the  worm  and  needle-arm 
when  the  frame  co-acts  with  the  notched 

60  portion  of  the  disk  to  raise  and  retract  the 
arm  to  its  initial  position. 

2.  In  a  device  of  the  class  described,  a 
record  carrier,  a  needle-arm,  a  motor  to 
actuate  the  carrier,  a  notched  disk  rotated 

85  by  the  motor,  a  vertically  swinging  frame 

cooperating  with  the  disk,  a  reversing  worm 
carried  by  the  frame  and  driven  from  the 
motor,  and  a  projection  on  the  arm  to  travel 
in  the  worm  when  the  frame  rises  in  tree 
notch  of  the  disk.  70 

3.  In  a  device  of  the  class  described,  a 

record  carrier,  a  needle-arm,  a  motor  to  ac- 
tuate the  carrier,  a  notched  disk  rotated 

by  the  motor,  a  vertically  swinging  frame 
having  a  lug  to  enter  the  notch  in  the  disk,  75 
a  spring  to  move  the  lug  into  the  notch,  a 
reversing  worm  carried  by  the  frame  and 
driven  from  the  motor,  and  means  to  con- 

nect the  worm  and  needle-arm  when  the  lug 
enters  the  notched  portion  of  the  disk 

4.  In  a  device  of  the  class  described,  a 
80 record  carrier,  a  needle-arm,  a  motor  to  ac- 

tuate the  carrier,  a  notched  disk  rotated  by 

the  motor,  a  vertically  swinging  frame  hav- 
ing a  lug  to  enter  the  notch  in  the  disk,  a  gs 

spring  to  move  the  lug  into  the  notch,  a 
pinion  driven  by  the  motor,  a  reversing 
worm  carried  by  the  frame  and  having  a 
pinion  actuated  by  the  first  pinion,  and  a 
projection  on  the  needle-arm  to  engage  the  90 
worm  to  raise  the  needle-arm  and  retract 
it  to  its  initial  position. 

5.  In  a  device  of  the  class  described,  a 
sound-box  having  a  diaphragm,  a  plate 
having  pivotal  connection  to  the  box  to  95 
swing  vertically  thereon,  a  needle-arm  hav- 

ing a  pivotal  connection  to  the  plate  to 
swing  horizontally  thereon,  a  spring  acting 
on  the  plate  to  hold  the  needle-arm  in  op- 

erative relation  with  the  record,  a  rotating  100 
reversing  worm,  and  means  to  elevate  the 
worm  into  engagement  with  means  or  the 
needle-arm  to  raise  the  latter  from  the  rec- 

ord against  the  tension  of  the  spring  and 
return  it  to  its  initial  position.  10<6 

6.  In  a  device  of  the  class  described,  a 

swinging  needle-arm,  a  rotating  disk  having 
a  notch,  a  swinging  frame  cooperating  with 
the  disk,  a  reversing  worm  carried  by  the 
frame,  means  to  connect  the  worm  and  110 
needle-arm  when  the  frame  enters  the  notch 
of  the  disk,  a  brake-mechanism  including  a 
spring-actuated  latch,  and  means  to  auto- 

matically trip  the  latch  when  the  worm  has 
retracted  the  needle-arm.  115 

7.  In  a  device  of  the  class  described,  a 

swinging  needle-arm,  a  rotating  disk  having 
a  gate,  a  second  rotating  disk  having  a  notch 
in  advance  of  the  gate,  a  spring-actuated 
frame  to  enter  the  notch  of  the  second  disk,  12° 
a  reversing  worm  carried  by  the  frame, 
means  to  connect  the  worm  and  needle-arm 
when  the  frame  enters  its  notch,  and  a 
brake-latch  to  engage  the  gate  when  the 
disk  has  completed  a  revolution.  126 

8.  In  a  device  of  the  class  described,  a 
swinging  needle-arm,  a  rotating  flange,  a 
brake  for  the  flange,  a  rotating  shaft,  a  disk 
on  the  shaft  having  a  gate,  a  second  disk  on 

the  shaft  having  a  notch,  a  spring-actuated  180 
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frame  carrying  a  reversing  worm  and  en- 
tering the  notch  of  the  second  disk,  means 

to  connect  the  worm  and  arm  when  the 
frame  enters  the  notch,  and  means  tripped 

5  by  the  gate  of  the  first  disk  to  permit  the 
brake  to  act  when  the  frame  is  at  the  end  of 
the  notch. 

9.  In  a  device  of  the  class  described,  a 

swinging  needle- arm,  a  rotating  flange,  a 
10  brake  for  the  flange,  a  spring-pressed  rock- 

frame  on  which  the  brake  is  carried,  a  ro- 
tating trip-disk,  a  latch  on  the  frame  tripped 

by  the  disk  to  release  the  frame  to  allow  the 
brake  to  act  on  the  flange,  and  means  to 
retract  the  needle-arm  before  the  brake- 
frame  is  tripped  by  its  disk. 

10.  In  a  device  of  the  class  described,  a 

swinging  needle-arm,  a  rotating  flange,  a 
brake  for  the  flange,  a  spring-pressed  rock- 
frame  on  which  the  brake  is  carried,  a  ro- 

tating trip-disk,  a  latch  on  the  frame  tripped 
by  the  disk  to  release  the  frame  to  allow  the 
brake  to  act  on  the  flange,  a  second  rotating 
disk,  a  reversing  worm,  and  means  cooper- 

25  ating  with  said  second  disk  to  engage  the 
worm  and  needle-arm  to  retract  the  latter 
before  the  brake-frame  is  tripped  by  its 
disk. 

11.  In  a  device  of  the  class  described,  a 
30  swinging  needle-arm,  a  rotating  flange,  an 

adjustable  friction  pad  to  engage  the  flange, 
a  movable  friction  pad  to  engage  the  flange, 
a  spring- actuated  rock-shaft  on  which  the 
second  pad  is  carried,  an  arm  on  the  shaft, 
a  key  to  actuate  the  arm  to  rock  the  shaft 
against  the  action  of  its  spring  to  release 
the  flange  from  the  action  of  the  movable 

pad,  a  rotating  trip-disk,  a  latch  on  the  shaft 
tripped  by  the  disk  to  release  the  shaft  to 

40  allow  the  second  pad  to  brake  the  flange, 
and  means  to  automatically  retract  the 
stylus-arm  before  the  latch  is  tripped  by  the 
disk. 

12.  In  a  device  of  the  class  described,  a 
45  swinging  needle- arm,   a  rotatable  notched 

disk,  a  swinging  frame  cooperating  with  the 

35 

disk,  a  reversing  worm  carried  by  the  frame, 
means  to  connect  the  worm  and  needle-arm 
when  the  frame  co-acts  with  the  notched 
portion  of  the  disk,  a  rotating  stop-disk  50 
having  a  gate,  and  a  brake  latch  to  engage 
the  gate  when  the  stop-disk  has  completed 
its  rotation,  the  gate  being  offset  from  the 
notch  to  allow  the  worm  to  return  the  needle 
arm  to  its  initial  position  before  the  latch  55 
engages  the  gate. 

13.  In  a  device  of  the  class  described,  a 
swinging  needle-arm,  a  rotatable  notched 
disk,  a  swinging  frame  cooperating  with  the 
disk,  a  reversing  worm  carried  by  the  frame,  60 
means  to  connect  the  worm  and  needle-arm 
when  the  frame  co-acts  with  the  notched 
portion  of  the  disk,  a  rotating  stop-disk 
having  a  gate,  and  a  brake-latch  to  engage 
the  gate  when  the  stop-disk  has  completed 
a  revolution,  the  notch  of  the  first  disk  hav- 

ing a  dwell  or  idle  portion  of  sufficient 
length  to  allow  the  worm  to  return  the 
needle  arm  to  its  initial  position  before  the 

latch  engages  the  gate  of  the  stop-disk. 
14.  In  a  device  of  the  class  described,  a 

swinging  needle-arm,  a  rotatable  disk  hav- 
ing an  elongated  notch  whose  face  is  con- 

centric with  the  periphery  of  the  disk,  a 

vertically  swinging  spring-actuated  frame 
having  a  lug  to  enter  the  notch  of  the  disk, 
a  reversing  worm  carried  by  the  frame, 
means  to  connect  the  worm  and  needle-arm 
when  the  lug  of  the  frame  is  in  the  notch  of 
the  disk,  a  rotating  stop-disk  having  a  gate,  80 
and  a  spring-actuated  brake-latch  to  engage 
the  gate  when  the  stop-disk  has  completed 
a  revolution,  the  relation  of  the  gate  and 
notch  being  such  that  the  latch  enters  the 
gate    after    the    worm    has    retracted    the  85 
needle-arm  to  its  initial  position. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

AECHIE  E.  PARNALL. 
Witnesses : 

Edith  "Wilcox, 
J.  McRoberts. 

65 

70 

75 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
CHAELES  IEA  LAMB,  OF  NASHVILLE,  TENNESSEE. 

TALKING-MACHINE  ATTACHMENT. 

1,130,910. Specification  of  Letters  Patent.  Patented  Mar.  9, 1915. 
Application  filed  February  11, 1914.     Serial  No.  818,071. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  Ira  Lamb,  a 

citizen  of  the  United  States,  residing  at 
Nashville,  in  the  county  of  Davidson  and 

5  State  of  Tennessee,  have  invented  new  and 
useful  Improvements  in  Talking-Machine 
Attachments,  of  which  the  following  is  a 
specification. 

This  invention  relates   to   repeating  at- 
10  tachments  for  graph ophones  or  other  sound 

reproducing  mechanism  but  particularly  for 
disk  graphophones ;  and  it  has  for  its  pri- 

mary object  the  provision  of  mechanism 
which  will  effect  an  automatic  return  of  the 

15  sound  box  to  the  starting  end  of  the  record 
after  the  playing  of  the  record. 

Another  object  of  the  invention  is  the  pro- 
vision of  repeating  mechanism  for  grapho- 
phones having  feeding  mechanism  receiving 

20  its  power  from  the  spindle  of  the  revolving 
platform  or  table  of  the  machine  and  ar- 

ranged with  such  relation  to  the  sound  box 
that  on  a  prescribed  or  predetermined  posi- 

tion of  the  sound  box  on  the  record  the  sound 
25  box  will  be  lifted  above  the  record  and  then 

conveyed  back  to  its  starting  point. 
Another  object  of  the  invention  is  the  pro- 

vision of  repeating  mechanism  having  means 
therein  for  cushioning  the  movement  of  the 

30  sound  box  against  the  record  during  the  pe- 
riod of  the  movement  of  the  sound  box  off 

of  the  feeding  mechanism. 
A  further  object  of  the  invention  is  the 

provision  of  a  needle  holder  constructed  so 
35  as  to  accommodate  a  plurality  of  needles  and 

to  hold  such  needles  whereby  they  may  be 
singly  advanced  against  the  record  succes- 

sively with  returning  the  sound  box  to  the 
starting  point  of  the  record. 

40      A  still  further  object  of  the  invention  is 
the  provision  of  repeating  mechanism  which 

»        may  be  readily  connected  with   any   well 
known  form  of  disk  machine  without  neces- 

sitating material  alterations  in  the  construc- 
45  tion  thereof. 

Another  object  of  the  invention  is  the  pro- 
vision of  feeding  mechanism  which  will  be 

adjustable  above  the  record  so  that  it  may  be 
freely  moved  to  an  inactive  position  to  per- 

50  mit  of  the  application  of  the  record  to  the 

revolving  table  or  the  removal  of  the  same 
therefrom  as  the  occasion  may  require. 

With  these  and  other  objects  in  view,  the 
invention  consists  of  certain  novel  features 
of  construction,  combination  and  arrange-  55 
ment  of  parts,  as  will  be  hereinafter  de- 

scribed and  claimed. 

In  the  accompanying  drawings: — Figure 
1  is  a  top  plan  view  of  the  repeating  mecha- 

nism, showing  the  application  thereof  to  a  60 
graphophone;  Fig.  2  is  a  side  view  of  the 
sound  box,  showing  its  position  with  rela- 

tion  to   the   returning   means   during   the 
movement  of  the  sound  box  toward  the  end 

of  the  record,  parts  being  shown  in  section;  65 
Fig.  3  is  a  similar  view,  looking  toward  the 
reverse  side  of  the  sound  box;  Fig.  4  is  a 
vertical  section  through  the  spindle  of  the 
revolving  table,  showing  the  driven  means 
for    transmitting    motion    to    the    feeding  70 
means  of  the  repeating  mechanism;  Fig.  5 
is  a  section  through  the  needle  holder;  Fig. 
6  is  a  section  on  line  6 — 6  of  Fig.  5 ;  Fig.  7  is 
a  perspective  view  of  the  traveling  arm ;  and 
Fig.  8  is  a  perspective  view  of  the  actuating  75 
arm  of  the  needle  holder. 

While  it  is  to  be  understood  that  the  re- 
peating mechanism  is  broadly  designed  for 

use  upon  various  well  known  forms  of  sound 
reproducing  means  or  contrivances,  it  will  80 
be  described  in  connection  with  a  disk  talk- 

ing machine  such  as  the  one  shown  conven- 
tionally at  1  in  Fig.  1.  This  machine  is  of  a 

type  employing  a  motor  driven  vertical  spin- 
dle 2,  on  which  is  mounted  a  table  or  plat-  85 

form  3  for  supporting  the  usual  record  tab- 
let or  disk  4,  as  shown  clearly  in  Fig.  2. 

The  said  spindle  is  extended  through  the 
usual  central  aperture  of  the  tablet  or 
record,  and  it  is  provided  with  a  vertical  90 
socket  5  having  angularly-disposed  walls  for 
a  purpose  to  be  hereinafter  explained.  The 
graphophone  is  provided  with  a  bracket  6, 
on  which  the  usual  sound  tube  7  is  mounted 
for  horizontal  swinging  movements.  This  95 
tube  is  provided  with  a  vertically  swinging 
branch  8,  which  carries  a  sound  box  9. 

The  sound  box  is  of  a  design  which  will 
support  a  plurality  of  record  needles  10,  and 
as  shown  a  bracket  11  of  the  sound  box  is  100 
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provided  with  a  spindle  12,  on  which  a  head 
13  is  adapted  to  revolve.  This  head  is  sub- 

stantially of  frusto-conical  form  and  it  is 
provided  with  a  circular  series  of  longitu- 

5  dinal  grooves  14,  which  receive  the  upper 
ends  of  the  needles  10.  The  needles  are  con- 

fined in  the  grooves  by  springs  16  or  the  like 
thereof.  The  head  which  supports  the 
needles  is  provided  with  an  annular  series  of 

10  substantially  V-teeth  17  for  a  purpose  to  be 
hereinafter  explained.  A  spring  18  is  se- 

cured to  the  sound  box  and  the  free  end 
thereof  bears  against  adjacent  teeth  of  the 
revolving  head  13  and  under  the  action  of 

15  the  spring  the  head  is  ordinarily  or  normally 
held  against  revolving.  In  other  words,  it 
is  fixed  so  that  one  of  the  needles  Avill  be 

properly  presented  for  engagement  with  the 
sound  record.    The  bracket  11  is  connected 

20  with  the  diaphragm  19  of  the  sound  box  by 
a  stylus  arm  20. 
Extending  at  a  tangent  to  the  table  or 

platform  3  and  fixed  to  the  body  portion  of 
the  graphophone  is  a  horizontal  support  or 

25  bracket  21  having  parallel  vertical  posts  22, 
22  in  which  bearing  screws  23,  23  are  mount- 

ed and  extended  into  the  ends  of  a  rocking 
shaft  24.  The  posts  22  are  offset  at  their 
upper  ends  at  25  and  the  offset  portions  are 

30  connected  together  by  a  relatively  long  arm 
26  which  forms  a  stop  for  a  purpose  to  be 
presently  explained.  The  rocking  shaft  24 
is  provided  with  a  long  right  angularly-ex- 

tending branch  27  which  overlies  the  re- 
35  volving  table  or  platform  3.  The  said 

branch  terminates  at  a  point  adjacent  to  the 
axis  of  the  platform  and  it  is  provided  with 
an  extension  28,  in  which  a  driven  shaft  29 
is  mounted  to  freely  revolve.     This  shaft 

40  carries  a  worm  gear  30,  which  meshes  with  a 
similar  gear  31  secured  to  a  worm  shaft  32. 
This  shaft  is  mounted  to  freely  revolve  in 
the  portions  24  and  28  of  the  rocking  shaft, 
and  the  said  worm  shaft  overlies  the  table 

45  or  platform  and  it  lies  parallel  to  the  por- 
tion 27  of  the  rocking  shaft.  The  rocking 

shaft,  worm  shaft  32  and  the  intermeshing 
gears  just  mentioned  constitute  the  parts  of 
a    feeding    mechanism    for    returning    the 

50  sound  box  to  the  starting  end  of  the  record 
after  the  sound  box  has  been  first  moved  to 
a  predetermined  position  on  the  record. 
The  sound  box  is  provided  with  an  an- 

gularly-disposed arm  33  pivotally  mounted 
55  upon  the  box  at  34.  Mounted  in  the  arm  33 

respectively  at  opposite  sides  of  the  pivot  34 
are  set  screws  35,  35  which  may  be  adjusted 
singly  so  as  to  effect  any  desired  tilting  po- 

sition of  the  arm  and  to  thereby  permit  the 
60  worm  engaging  portion  of  the  arm  to  be 

properly  set  with  relation  to  the  worm.  The 
arm  extends  in  a  downward  direction  to- 

ward the  worm  and  it  is  provided  with  a 
downwardly  tilting  lug  36  and  a  laterally 

65  or  horizontally  tilting  lug  37,  the  former 

90 

being  hinged  at  38  to  the  portion  39  of  the 
arm,  while  the  lug  37  is  hinged  at  40  to  the 
portion  41  of  the  arm.  A  spring  42  is 
mounted  between  the  lug  36  and  the  arm  33 
and  under  the  action  of  the  said  spring  the  70 
lug  36  is  properly  maintained  in  one.  posi- 

tion. Under  the  action  of  a  similar  spring 
43  carried  by  the  arm  33  the  lug  37  is 
maintained  in  a  similar  position.  The  por- 

tion 39  of  the  arm  33  has  one  of  its  sides  75 
extended  at  an  angle,  as  at  44,  to  the  ad- 

jacent upper  edge  of  the  lug  37,  so  that  a 
substantially  V-shaped  space  is  formed  be- 

tween said  upper  edge  of  the  lug  and  the 
adjacent  edge  44  of  the  arm.  80 
Through  the  arrangement   of  the  parts 

now  specifically  referred  to  it  is  evident  that 
through    the    swinging    movement    of    the 
sound  tube  7  the  lug  36  will  be  constantly 
disposed  in  different  relations  to  the  worm  85 
32.     It  is  assumed  that  the  sound  box  9  is 

placed  at  the  outer  portion  or  starting  por- 
tion of  the  record  as  in  the  usual  operation 

of  starting  the  sound  box  over  the  record. 
The  position  of  the  worm  32  with  relation 
to  the  arcuate  travel  of  the  sound  box  is 

such  that  when  the  sound  box  is  in  this  po- 
sition, the  free  end  of  the  lug  36  will  be 

disposed  slightly  beyond  one  side   of  the 
feed  screw  32,  and  as  a  consequence  thereof,  95 
the  stylus  of  the  sound  box  will  rest  upon 
the  record.     As  the  sound  box  7  moves  in 
the  direction  of  the  axis  of  the  revolving 
table,  the  free  end  of  the  lug  36  moves  be- 

neath the  screw,  and  while  it  does  not  en- 
gage  the   screw   in   the   movement   of   the 

sound  box  in  the  direction  of  the  axis  of 
the  turn  table  it  is  constantly  disposed  in 
such    relation    to    the    screw    that    it    may 
be  freely  deposited  onto  the  upper  surface  105 
of   the    groove    at    a   predetermined    time. 
Usually  sound  records  are  provided  with 
one  or  two  idle  grooves  near  the  center  of 
the  record,  and  the  worm  screw  has  its  last 
convolution  extended  slightly  beyond  such  110 
idle  groove  and  beyond  said  last  convolution 
of  the  worm  screw  is  a  plate  45  having  a 
longitudinal   slot  46   which   receives   a   set 
screw  47  upon  the  worm  screw.    The  plate 
45  is  provided  with  an  arm  which  is  curved  115 
in  the  direction  of  the  sound  box,  as  at  48, 
and  it  is  then  reversely  curved,  as  at  49,  the 
latter  portion  being  the  effective  actuating 
end   which  is   designed   to   engage  in   the 
space  between  the  surface  44  of  the  arm  33 
and  the  adjacent  upper  edge  of  the  swing- 

ing lug  37.     As  soon  as  the  sound  box  is 
moved  on  the  record  to  a  point  where  the 
actuating  end  49  of  the  arm  engages  against 
the  side  of  the  lug  37,  the  latter  is,  upon  fur- 

ther movement  of  the  sound  box,  moved  in- 
wardly against  the  action  of  the  springs  43 

until  the  arm  of  the  plate  46  has  reached  a 
position  where  the  end  49  will  engage  the 
under  surface  of  the  portion  39  of  the  arm  it© 

100 
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33.  As  the  screw  32  constantly  revolves,  it 
is  evident  that  the  arm  33  and  sound  box 

will  be  elevated,  due  to  the  end  49  engag- 
ing the  rigid  portion  39  of  the  arm  33.  As 

5  the  arm  is  elevated  through  the  action  of 
the  portion  49  of  the  arm  secured  to  the 

\  plate  45,  the  lug  36  will  yield  in  a  downward 
direction  so  as  to  allow  it  to  pass  the  worm 
32.    Immediately  the  lug  36  passes  the  worm 

10  32,  the  spring  42  restores  it  to  normal  posi- 
tion so  as  to  engage  the  thread  of  the  worm. 

The  lug  is  then  deposited  upon  the  screw  in 
such  manner  that  the  thread  of  the  screw 
will  serve  to  carry  the  sound  box  to  the 

15  starting  end  of  the  record.  During  such 
operation  of  the  returning  mechanism  the 
needles  of  the  sound  box  will  be  spaced 
above  the  sound  record.  As  the  sound  box 
approaches  the  outer  end  of  the  screw  the 

20  lug  36  has  a  tendency  to  escape  from  the 
screw  and  when  the  sound  box  reaches  the 

starting  end  of  the  record,  the  lug  36  en- 
tirely escapes  from  the  screw  and  the  sound 

box  falls  into  place  upon  the  starting  end 
25  of  the  record. 

In  order  to  cushion  the  movement  of  the 

stylus  against  the  record,  I  provide  the  rock- 
ing shaft  24  with  a  spring  50,  the  free  end 

of  which  is  located  directly  in  the  path  of 
30  movement  of  the  sound  box,  and  it  is  adapt- 

ed to  directly  receive  the  same  and  to  resili- 
entty  permit  the  stylus  to  contact  with  the 
record. 

In  order  that  a  fresh  needle  may  be  pre- 
35  sented  to  the  record  on  the  return  of  the 

sound  box  to  the  starting  end  of  the  record, 
I  provide  the  peculiarly  formed  needle 
holder  actuating  device  51,  the  latter  con- 

sisting of  a  bracket  52  secured  to  the  rock 
40  shaft  24  and  provided  with  a  longitudinal 

slot  53  which  receives  a  retaining  device  56 
on  an  adjustable  portion  57  of  the  bracket. 
The  portion  57  is  provided  with  an  offset  or 
depending  free  end  58,  which  is  adapted  to 

45  engage  against  the  toothed  surface  of  the 
needle  holding  head  13  and  under  the  action 
of  the  feed  screw  the  head  will  be  made 

to  advance  against  the  portion  58  of  the  ac- 
tuating device  and  the  head  13  will  be  re- 

50  volved  for  a  distance  to  properly  present  a 
new  stylus  to  the  record. 

I  claim: 

1.  In  automatic  stylus  restoring  mecha- 
nism, the  combination  of  a  support  adapted 

55  to  be  mounted  adjacent  the  periphery  of  the 
turntable  of  a  sound  reproducing  mecha- 

nism, a  frame  pivotally  mounted  thereon 
and  adapted  to  overlie  said  table,  a  restor- 

ing worm  carried  by  and  rotatably  mounted 
60  therein,  a  detachable  connection  at  the  free 

end  of  the  frame  adapted  when  in  an  oper- 
ative position  to  make  contact  with  the  turn- 
table spindle,  and  transmission  means  be- 
tween said  connection  and  said  worm. 

2.  In  automatic  stylus  restoring  mecha-  65 
nism,  the  combination  of  a  support  adapted 
to  be  mounted  adjacent  the  periphery  of 
the  turntable  of  a  sound  reproducing  mecha- 

nism, a  frame  overlying  the  table,  screws 
passing  through  said  support  and  pivotally  70 
engaging  said  frame  whereby  the  latter  may 
move  vertically  in  an  arc  of  a  circle,  a  re- 

storing worm  carried  by  and  rotatably 
mounted  in  said  frame,  a  detachable  connec- 

tion at  the  free  end  of  the  frame  adapted  75 

when  in  an  operative  position  to  make  con- 
tact with  the  turntable  spindle,  and  trans- 

mission means  between  said  connection  and 
said  worm. 

3.  In  a  talking  machine,  the  combination  80 
with  the  turntable  and  sound  box  thereof, 
means  overlying  the  table  and  operating  to 
restore  the  sound  box   to  initial  position 
from  the  inner  end  of  a  record,  a  needle 
holder  on  said  sound  box  adapted  to  hold  a  85 

plurality  of  needles  and  rotatable  to  ad- 
vance successive  needles  to  operative  posi- 

tion, and  means  on  said  restoring  means  to 
advance  said  holder  to  present  a  fresh  nee- 

dle in  operative  position  at  each  restoration  90 
of  the  sound  box  to  initial  position. 

4.  In  automatic  stylus  restoring  mecha- 
nism, the  combination  of  a  support  adapted 

to  be  mounted  adjacent  the  periphery  of 

the  turntable  of  a  sound  reproducing  mecha-  95 
nism,  a  U-shaped  frame,  screws  passing 
through  said  support  and  pivotally  engag- 

ing one  limb  of  said  frame,  a  restoring  worm 
journaled  in  the  parallel  limbs  of  said  U- 
shaped  frame,  a  shaft  having  one  extremity  100 
rotatably  mounted  in  said  frame  and  its  re- 

maining extremity  adapted  to  be  detach- 
ably  connected  to  the  spindle  of  the  turn- 

table, and  transmission  means  between  said 
shaft  and  worm.  105 

5.  In  a  talking  machine,  the  combination 
with  the  turntable  and  pivoted  sound  box 
thereof,  a  pivoted  U-shaped  frame  overlying 
said  table,  a  worm  journaled  in  said  frame, 
transmission  means  between  said  worm  and  110 
the  turntable  spindle,  an  arm  secured  to  said 
sound  box,  and  a  lug  carried  by  said  arm 
and   adapted  to  be   alternately  positioned 
on  opposite  sides  of  said  worm,  said  worm 
being  so  arranged  with  relation  to  said  115 
sound  box  that  said  lug  during  the  arcuate 
travel  of  said  sound  box  will  leave  said 

worm  adjacent  the  periphery  of  said  turn- 
table. 

6.  In  a  talking  machine,  the  combination  120 
with  the  turntable  and  pivoted  sound  box 
thereof,  a  pivoted  U-shaped  frame  overly- 

ing said  table,  a  worm  journaled  in  said 
frame,  transmission  means  between  said 
worm  and  the  turntable  spindle,  an  arm  125 
secured  to  said  sound  box,  and  a  lug  resili- 
ently  secured  to  said  arm  and  limited  in  its 
travel  in  one  direction,  said  lug  being  adapt- 



1,130,910 

ed  to  be  alternately  positioned  on  opposite 
sides  of  said  worm,  said  worm  being  so 
arranged  with  relation  to  said  sound  box 
that  said  lug  during  the  arcuate  travel  of 
said  sound  box  will  leave  said  worm  adja- 

cent the  periphery  of  said  turntable. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

CHARLES  IRA  LAMB. 
Witnesses : 

Clara  B.  Hood, 
Rosie  E.  Dodd. 

Ccpies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  April  24, 1913.     Serial  No.  763,406. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  James  H.  Pearson,  a 

citizen  of  the  United  States,  residing  at  St. 
Louis,  in  the  State  of  Missouri,  have  invent- 

5  ed  a  new  and  useful  Phonographic  Attach- 
ment for  Clocks,  of  which  the  following  is 

a  specification. 
This  invention  relates  to  striking  clocks  of 

the  graphophone  type,  one  of  the  objects  of 
10  the  invention  being  to  provide  mechanism  of 

simple,  durable  and  compact  construction 
whereby  a  carriage  carrying  a  reproducer 
and  a  horn,  can  be  caused  to  travel  at  pre- 

determined intervals  during  which  time  the 
15  cylinder,  disk  or  the  like  on  which  the  an- 

nouncements have  been  recorded,  will  be 
operated. 

A  further  object  is  to  provide  mechanism 
of  this  character  which  can  be  combined 

20  readily  with  the  mechanism  of  clocks  of  dif- 
ferent types  now  in  use,  the  entire  mecha- 

nism constituting  the  present  invention  be- 
ing so  proportion  as  to  be  readily  housed 

within  a  casing  of  ordinary  proportions. 
25  Another  object  is  to  provide  improved 

means  for  releasing  and  stopping  the  mecha- 
nism employed  for  operating  the  record  and 

the  carriage. 
A  further  object  is  to  provide  means  by 

SO  which  the  carriage,  upon  reaching  one  limit 
of  its  movement,  is  returned  automatically 
to  its  initial  position  so  that  the  intelligence 
recorded  will  be  repeated  during  successive 
operations  of  the  mechanism. 

85  A  further  object  is  to  provide  a  novel 
form  of  governor  for  controlling  the  speed 
of  rotation  of  the  record,  said  governor  be- 

ing connected  to  the  record  operating  mech- 
anism in  a  novel  manner  to  prevent  the  gov- 

40  ernor  from  coming  to  an  abrupt  stop  when 
the  record  is  stopped  and,  consequently,  re- 

lieving   the    mechanism    of    the    excessive 
strains  which  would  otherwise  be  produced. 
With  the  foregoing  and  other  objects  in 

45  view  which  will  appear  as  the  description 
proceeds,  the  invention  resides  in  the  com- 

bination and  arrangement  of  parts  and  in 
the  details  of  construction  hereinafter  de- 

scribed  and  claimed,  it  being  understood 
50  that  changes  in  the  precise  embodiment  of 

the  invention  herein  disclosed,  can  be  made 
within  the  scope  of  what  is  claimed,  without 
departing  from  the  spirit  of  the  invention. 

In  the  accompanying  drawings  the  pre- 
ss f erred  form  of  the  invention  has  been  shown. 

In  said  drawings : — Figure  1  is  a  rear  ele- 
vation of  a  clock  mechanism  having  the 

present  improvements  combined  therewith, 

onl}T  a  portion  of  the  clock  casing  being 
shown.  Fig.  2  is  a  side  elevation  of  the  60 
mechanism  shown  in  Fig.  1.  Fig.  3  is  a  plan 
view  thereof.  Fig.  4  is  a  section  on  line 
A — B  Fig.  2.  Fig.  5  is  a  section  through  a 
portion  of  the  mechanism  on  the  line  C — D 
Fig.  2.  Fig.  6  is  a  section  through  a  portion  65 
of  the  mechanism  on  the  line  E — F  Fig.  2. 
Fig.  7  is  an  enlarged  plan  view  of  the  worm 
wheel  and  of  a  portion  of  the  worm  engag- 

ing the  same.  Fig.  8  is  a  perspective  view 
of  the  revoluble  portion  of  the  governor.  70 
Fig.  9  is  a  perspective  view  of  the  carriage. 
Fig.  10  is  a  view  partly  in  elevation  and 
partly  in  section  through  the  connection  be- 

tween the  horn  and  the  reproducer.  Fig.  11 
is  a  perspective  view  of  a  portion  of  the  75 
controlling  mechanism. 

Referring  to  the  figures  by  characters  of 
reference  1  designates  a  portion  of  the  cas- 

ing of  the  clock,  and  arranged  therein  is  a 
frame  2  carrying  the  usual  main  spring  3  80 
and  the  gear  train  indicated  generally  at  4 
for  actuating  the  arbors  5  and  6  of  the 
minute  and  hour  hands  respectively.  Mount- 

ed in  the  frame  is  also  a  spring  7  adapt- 
ed to  actuate  the  striking  train  9  which  in-  85 

eludes  an  arbor  10  extending  rearwardly  be- 
yond the  frame  and  journaled  both  in  the 

frame  2  and  within  an  upwardly  extending 
Y-shaped  end  member  11  supported  upon  a 
rearwardly  extending  strip  12  fixedly  con-  90 
nected  to  the  frame  2.  The  upper  ends  of 
the  member  11  are  connected  to  said  frame 
2  by  parallel  rods  13  and  14.  That  portion 
of  the  arbor  between  frame  2  and  the  strip 
11  carries  a  mandrel  15  on  which  is  mounted  95 
a  record  16  which,  as  shown,  is  in  the  form 
of  a  cylinder  having  recorded  thereon  the 
intelligence  to  be  reproduced,  this  intelli- 

gence being  preferably  in  the  form  of  suc- 
cessive sentences  announcing  the  hour  and  1°° 

the  half  hour  or,  if  desired,  the  said  sen- 
tences can  announce  solely  the  hour  or,  if 

preferred,  the  hour,  the  half  hour  and  the 
quarter  hour.  In  the  structure  illustrated 

the  mechanism  is  arranged  to  rotate  the  105 
mandrel  every  half  hour  so  that  the  hours 
and  half  hours  will  thus  be  announced. 

The  arbor  10  is  provided,  in  addition  to 

the  large  gear  16'  with  a  small  pinion  17 
meshing  with  and  adapted  to  rotate  with  a  110 
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large  gear  18  secured  to  an  arbor  19.  The 
arbor  19  and  gear  18  rotate  together  and  se- 

cured to  the  arbor  19  is  a  controlling  disk 
20  having  diametrically  opposed  V-shaped 

5  notches  21  the  advancing  edges  of  which 
are  inclined  in  the  direction  of  movement 
while  the  opposed  edges  of  the  notches  are 
preferably  radially  disposed.  This  is  clearly 
indicated  in  Fig.  5.    Arbor  19  is  also  pro- 

10  vided  with  a  worm  22  constantly  engaged  by 
a  worm  gear  23  secured  to  the  lower  end  por- 

tion of  a  vertical  shaft  or  arbor  24  journaled 
in  the  frame  2,  there  being  suitable  brackets 
25  and  26  provided  for  the  lower  and  upper 

15  ends  respectively  of  this  arbor  24.  A  small 
gear  27  is  secured  to  the  arbor  19  and  re- 

ceives motion  from  the  train  9. 

An  arbor  28  is  journaled  in  the  upper  por- 
tion of  the  frame  2  and  extending  from  this 

20  arbor  is  an  arm  29  having  a  laterally  extend- 
ing finger  30  which  bears  normally  upon  the 

periphery  of  disk  20,  said  finger  usually  be- 
ing seated  in  one  of  the  notches  21  so  as  thus 

to  hold  the  disk  20  against  rotation  in  the 
25  direction  of  the  arrow  shown  in  Fig.  5.  An- 

other arm  31  extends  from  the  arbor  28  and 
extends  back  of  and  close  to  the  large  gear 

16',  said  arm  having  a  flattened  end  portion 
which  is  adapted  to  constitute  an  abutment 

30  for  a  pin  32  which  extends  x'earwardly  from 
the  gear  16'.  Thus,  while  finger  30  is  seated 
in  one  of  the  notches  21,  pin  32  is  bearing 
against  the  end  of  arm  31.  An  additional 
arm  33  extends  radially  from  the  arbor  28 

35  and  extending  under  this  arm  is  a  lifting  fin- 
ger 34  extending  laterally  from  a  radial  arm 

35  mounted  on  another  arbor  36.  This  last 
named  arbor  has  diverging  arms  37  and  38, 
the  arm  37  terminating  in  a  finger  39  which 

40  extends  back  of  the  gear  16'  and  is  adapted 
to  move  into  the  path  of  the  pin  32.  The 
other  arm  38  has  a  curved  flattened  finger 
40  extending  close  to  the  arbor  5  of  the 
minute  hand  and  extending  from  this  arbor 

45  are  oppositely  disposed  bowed  tripping  fin- 
gers 41.  Two  of  these  fingers  are  used 

where  the  clock  is  intended  to  announce  the 

hours  and  the  half  hours.  If  it  is  only  de- 
signed to  announce  the  hours,  only  one  fin- 

50  ger  41  will  be  employed  whereas  when  an 
announcement  is  to  be  made  every  quarter 
hour,  it  is  necessary  to  use  four  of  these  fin- 

gers 41. 
A  spring  42  may  be  connected  to  the  arbor 

55  36  so  as  to  cause  the  same  to  rotate  quickly 
to  its  initial  position  after  it  has  once  been 
tripped  by  a  finger  41. 

Meshing  with  the  gear  16'  is  a  small  gear 
43  secured  to  an  arbor  44.    This  arbor  pro- 

60  jects  into  a  split  sleeve  45  formed  of  spring 
metal.  A  hub  46  is  arranged  at  one  end  of 
the  sleeve  and  extending  therefrom  are  op- 

positely arranged  curved  spring  arms  47  to 
the  outer  ends  of  which  are  connected  arcu- 

65  ate  shoes  48.    These  shoes  are  adapted  to  ro- 

tate within  a  stationary  drum  49  and,  when 
the  arbor  rotates  at  a  predetermined  speed, 
the  shoes  are  shifted  outwardly  by  centrifu- 

gal force  so  as  to  contact  with  the  drum  49 
and  thereby  retard  the  rotation  of  the  arbor. 
Should  the  arbor  be  brought  to  a  sudden 
stop,  the  sleeve  45  is  free  to  rotate  thereon 
to  a  slight  extent  under  the  momentum  im- 

parted thereto  by  the  rotating  shoes  48  and 
arms  47.  Thus  danger  of  injury  to  the 
mechanism  as  the  result  of  sudden  stopping 
is  reduced  materially. 

Secured  to  the  upper  end  of  the  vertical 
arbor  24  is  a  cam  having  a  volute  periphery, 
said  cam  being  indicated  at  50.  A  lever  51  is 
f ulcrumed,  as  at  52,  upon  the  frame  2  and 
extends  across  the  top  of  the  cam  50,  this 
lever  having  a  depending  pin  53  which  bears 
against  the  periphery  of  the  cam.  The  free 
end  of  the  lever  is  connected,  by  a  rod  54,  to 
a  pin  55  upstanding  from  a  sleeve  56,  this 
sleeve  being  supported  in  an  upstanding 
plate  57  constituting  a  portion  of  a  carriage. 
A  longitudinal  strip  58  is  fastened  to  or 
formed  with  the  plate  57  and  likewise  con- 

stitutes a  part  of  a  carriage,  the  said  car- 
riage being  indicated  generally  at  59.  Guide 

sleeves  60  are  provided  at  the  ends  of  the 
strip  58  and  are  slightly  mounted  on  the  rod 
14.  A  spring  61  is  secured  at  one  end  to  the 
plate  57  and  at  its  other  end  to  rod  14  close 
to  the  frame  2  and  this  spring  presses  the 
carriage  59  toward  the  strip  11  thus  causing 
rod  54  to  pull  on  lever  51,  whereby  pin  53  is 
constantly  pressed  against  the  periphery  of 
the  cam  50. 

Fitted  within  one  end  of  the  sleeve  56  is 
the  tubular  stem  62  of  a  reproducer  63  such 
as  commonlv  used  in  connection  with  phono- 

graphs, and  connected  to  the  other  end  of  the 
sleeve  56  is  a  tube  64  which  is  turned  down- 

wardly and  gradually  enlarged  to  form  a 
horn  65.  The  mouth  of  the  horn  is  located 

directly  above  an  opening  66  in  the  bottom 
of  the  casing  1  and  mounted  on  the  bottom 
of  the  casing  is  a  slide  67  having  an  arm  68 
extending  therefrom.  This  arm  is  pivotally 
engaged  by  a  crank  arm  69  extending  from 
a  rod  70  which  is  mounted  for  rotation  in 
front  of  the  clock  casing  and  provided  at 
its  front  end  with  an  index  or  pointer  71. 
Thus  it  will  be  seen  that  by  turning  the 
pointer  in  one  direction,  the  crank  arm  69 
will  be  caused  to  pull  the  slide  67  partly  or 

entirely  over  the  opening  66  while,  by  turn- 
ing the  point  71  in  the  opposite  direction, 

the  opening  66  can  be  uncovered.  Thus  the 
volume  of  sound  escaping  from  the  casing 
can  be  controlled.  The  slide  67  is  preferably 
provided  with  an  elongated  bail  or  guide 
rod  72  the  upper  portion  of  which  is  par- 

allel With  the  rod  14.  When  the  slide  67  is 
shifted  so  as  to  close  the  opening  66,  this 
rod  72  comes  against  the  horn  65  and  pushes 
it  toward  the  frame  2,  as  shown  by  dotted 

V  0 
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95 
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lines  in  Fig.  1,  thus  causing  the  carriage  59 
to  rotate  on  the  rod  14  a  sufficient  distance 
to  lift  the  stylus  of  the  reproducer  out  of 
contact  with  the  record.  Thus  although  the 

5  mechanism  of  the  announcer  may  continue 
to  operate,  the  stylus  will  be  held  out  of 
contact  with  the  record  and  no  sound  will 
be  produced. 

Secured  to  the  rod  13  is  a  sleeve  73  from 

10  which  extends  a  guide  flange  74  terminat- 
ing in  a  downwardly  turned  spring  finger 

75.  A  pin  76  extends  from  the  reproducer 
and  is  adapted,  when  the  carriage  is  mov- 

ing in   one   direction,  to  travel  under   the 
15  flange  7-!  and  against  the  spring  finger  75, 

thus  pushing  the  finger  upwardly  out  of  the 
path  of  the  pin.  As  soon  as  the  pin  passes 
the  finger  75  however,  the  end  of  the  finger 
springs  downwardlv  so  that,  during  the  re- 

20  turn  movement  of  the  carriage,  pin  76  will 
travel  onto  the  spring  finger  75  and  thus  be 
elevated  on  the  Mange  74  until  the  carriage 
reaches  the  other  limit  of  its  movement 

whereupon  the  pin  76  will  move  off  of  the 
25  flange.  During  this  movement  of  the  pin 

along  the  flanga  74,  the  stylus  of  reproducer 
is  supported  out  of  contact  with  the  record 
but,  as  soon  as  the  pin  76  passes  off  of  the 
flange  74.  the  stylus  drops  onto  the  record 

30   and  the  apparatus  thus  becomes  reset. 
A  brush  77  is  preferably  mounted  upon 

the  strip  12  and  is  designed  to  keep  the  rec- 
ord clear  of  dust. 

It  is  to  be  understood  that  a  few  minutes 

35  before  the  time  when  the  announcing  mech- 
anism is  to  be  operated,  one  of  the  fingers 

41  moves  against  the  flattened  finger  40  and 
gradually  rotates  the  arbor  36  in  the  direc- 

tion indicated  by  the  arrow  in  Fig.  9  until 
40  finger  34  lifts  arm  33  a  sufficient  distance  to 

remove  finger  30  from  the  notch  21  in  which 
it  is  seated.  At  the  same  time  the  end  of 
arm  31  is  lifted  out  of  the  path  of  the  pin 
32.     This  movement  of  the  arbor  36  brings 

45  the  end  of  the  finger  39  into  the  path  of  the 
pin  32  so  that,  as  soon  as  finger  30  is  lifted 
out  of  notch  21  and  arm  31  is  lifted  out  of 

the  path  of  pin  32,  gear  16'  is  released  and 
will   rotate   until   the   said   pin   32    comes 

50  against  the  finger  39  whereupon  the  gear  16' 
will  be  brought  to  a  stand.  This  rotation  of 

gear  16'  is  effected  from  spring  7  through 
the  gear  train  9,  gear  27,  arbor  19,  and  pin- 

ion 17.     The  arbor  5  of  the  minute  hand 
55  continues  to  rotate  and  as  soon  as  the  hand 

indicates  the  time  when  the  announcing 
mechanism  is  to  be  operated,  the  finger  41 
moves  past  the  end  of  finger  40  whereupon 
spring  42  will  promptly  rotate  arbor  36  back 

60  to  its  initial  position.  This  will  result  in 
finger  39  shifting  out  of  the  path  of  pin  32 

and,  therefore,  gear  16'  will  be  free  to  con- 
tinue its  operation.  Furthermore  finger  30 

will  rest  upon  the  periphery  of  the  disk  20 

65  and  as  soon  as  the  gear  16'  completes  its  revo- 

lution, disk  20  will  complete  a  one-half  revo- 
lution thus  bringing  one  of  the  notches  21 

under  finger  30  and  said  finger  will  there- 
fore drop  into  the  notch  and  stop  the  op- 

eration of  the  mechanism.  At  the  same  time  fro 
arm  30  will  be  brought  into  the  path  of  the 

pin  32.  During  the  rotation  of  gear  16', arbor  19  is  rotated  and  as  the  worm  22  is 

formed  on  this  arbor,  it  will  rotate  the  ver- 
tical arbor  24  through  gear  23.  This  verti-  75 

cal  arbor  will  rotate  the  cam  50  therewith 
and  the  periphery  of  the  cam  will  push 
against  the  pin  53  and  cause  lever  51  to 
swing  about  its  fulcrum.  Thus  the  lever 
will  pull  through  rod  54  upon  the  carriage  80 
59  and  against  the  action  of  the  spring  61. 

The  parts  are  so  proportioned  that  during 

the  rotation  of  gear  16',  the  carriage  will  be 
drawn  a  sufficient  distance  to  enable  the  re- 

producer to  announce  the  intelligence  re-  85 
corded  on  the  record  relative  to  the  time  in- 

dicated by  the  hands  of  the  clock.  As  arbor 
10  has  the  mandrel  15  mounted  upon  it,  it 
will  of  course  be  apparent  that  the  record 
will  be  rotated  while  the  carriage  is  being  9Q 
shifted  so  that  the  information  will  thus  be 

announced.  Immediately  upon  the  comple- 
tion of  the  announcement,  the  mechanism  is 

brought  to  a  stop  in  the  manner  hereinbe- 
fore set  forth,  the  parts  being  reset  so  as  to  95 

be  released  and  operated  in  the  manner  here- 
inbefore described  when  the  minute  hand 

indicates  the  time  at  which  the  next  an- 
nouncement is  to  be  made.  As  soon  as  the 

last  announcement  recorded  on  the  cylinder  100 
has  been  reproduced,  the  pin  76,  which  has 
been  traveling  under  the  flange  74,  passes 
the  point  of  finger  75  and  the  pin  53  passes 
off  of  the  outer  end  of  the  cam  50.  Thus 

spring  61  is  freed  and  promptly  shifts  the  105 
carriage  back  to  its  initial  position,  pin  76 
traveling  over  finger  75  and  flange  74  during 
this  return  movement  so  as  to  hold  the  stylus 
of  the  reproducer  out  of  contact  with  the 

record  during  such  return  movement.  HO 
What  is  claimed  is : — 
1.  The  combination  with  power  actuated 

mechanism  of  a  rod,  a  carriage  mounted  to 
slide  and  rotate  on  the  rod,  a  reproducer  and 
a  sound  amplifier  connected  to  the  carriage,  115 
means  operated  by  said  mechanism  for  slid- 

ing the  carriage  in  one  direction,  a  guide 
member  parallel  with  the  rod  and  having  a 
resilient  depending  end  portion,  means  on 
the  reproducer  adapted  to  travel  under  said  12C 
guide  member  to  hold  the  reproducer  in  con- 

tact with  a  record  during  the  movement  of 
the  reproducer  in  one  direction  and  to  move 
out  of  contact  with  said  depending  end  por- 

tion when  the  r:;  roducer  reaches  one  end  125 
of  the  record  in  said  means  and  the  depend- 

ing end  portion  of  the  guide  member  cooper- 
ating to  lift  the  reproducer  out  of  contact 

with  the  record  during  the  movement  of  the 

reproducer  in  the  opposite  direction,  and  13° 
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means  for  automatically  shifting  the  repro- 
ducer in  the  last  named  direction  when  re- 
leased from  the  action  of  the  means  for 

sliding  it. 
5  2.  The  combination  with  a  record  support, 

and  power  actuated  mechanism  for  driving 
the  same,  of  a  rod,  a  carriage  mounted  to 
slide  and  rotate  upon  the  rod,  a  reproducer 
movable  with   the   carriage   and   normally 

10  bearing  upon  the  record,  a  guide  having  a 
resilient  depending  finger,  means  for  shift- 

ing the  carriage  along  the  rod  in  one  direc- 
tion, means  for  automatically  returning  the 

carriage  and  reproducer  to  their  initial  po- 
15  sition,  and  means  upon  the  reproducer  and 

movable  under  the  guide  member  during 
the  movement  of  the  carriage  in  one  direc- 

tion for  holding  the  reproducer  in  contact 
with  the  record,  said  last  named  means  be- 

20  ing  adapted  to  push  the  finger  upwardly  out 
of  its  path  during  such  movement,  and  to 
move  over  the  depending  finger  and  onto  the 
guide  member  during  the  movement  of  the 
reproducer  in  the  opposite  direction  for  sup- 

25  porting  said  reproducer  out  of  contact  with 
the  record. 

3.  The  combination  with  a  carriage 
mounted  to  slide  and  rotate,  a  reproducer 
movable  with  the  carriage,  and  a  horn  ex- 

30  tending  from  the  carriage,  of  a  casing  hav- 
ing an  outlet  opening,  a  slide  for  closing  the 

opening,  means  for  actuating  the  slide,  and 
means  upon  the  slide  for  engaging  the  horn 
to   rotate  the   carriage  when   the   slide   is 
moved  to  closed  position  and  move  the  re-  35 
producer  out  of  operative  position. 

•  4.  The  combination  with  a  guide  member 
having  a  spring  finger  at  one  end  thereof, 
said  finger  being  downturned,  of  a  carriage, 
a  pin  movable  with  the  carriage  and  adapt-  40 
ed,  during  the  movement  of  the  carriage  in 
one  direction,  to  ride  under  the  guide  and 
finger,  said  pin  engaging  the  finger  to  lift 
the  finger  out  of  normal  position  and  being 
movable  past  and  out  of  contact  with  the  45 
finger,  said  pin  being  movable  onto  the 
finger  and  guide  when  the  carriage  is  moved 
in  the  opposite  direction,  and  means  for 
moving  the  carriage  back  and  forth  rela- 

tively to  the  guide,  said  guide  and  finger  co-  50 
operating  to  hold  the  carriage  in  lowered 
position  during  its  movement  in  one  direc- 

tion and  to  lift  the  carriage  during  its  re- 
turn movement. 

In  testimony  that  I  claim  the  foregoing  as  55 
my  own,  I  have  hereto  affixed  my  signature 
in  the  presence  of  two  witnesses. 

JAMES  H.  PEAESON. 

Witnesses : 
B.  F.  Saylor, 
M.  E.  Saylor. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 



SOUND  REPRODUCER  AID  RECORDER, 
#  1,131,442  -  W»  J.  Travers, 

Patented -March  9,  1915. 
Filed-June  30,  1913. 



W.  J.  TRAVERS. 
SOUND  REPRODUCER  AND  RECORDER. 
APPLICATION  FILED  JUHE  30,  1913. 

1,131,442. 

2Z    23 i 

^7-^
 

Patented  Mar.  9, 1915. 

G*J./?. 

'h.^. 

2B  Z3 

&'
 

'ZZ 

Z&E0.6. 

WITNESSES U'  r         ,  .     1    «  INVENTOR 

ATTORNEYS 

THt.    ;.'J;    .-..-    rc  TEK2  CO.,  PHOTO  t-l  rHO  .  WASHIHGru.\      '>,   c 



UNITED  STATES  PATENT  OFFICE. 
WILLIAM  J.  TRAVERS,  OF  BUFFALO,  NEW  YORK. 

SOUND  REPRODUCER  AND  RECORDER. 

1,131,442. Specification  of  Letters  Patent.  Patented  Mar.  9, 1915. 

Application  filed  June  30, 1913.     Serial  No.  776,553. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  William  J.  Travers, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Buffalo,  in  the  county  of  Erie  and 

5  State  of  New  York,  have  invented  a  new 

and  Improved  Sound  Reproducer  and  Re- 
corder, of  which  the  following  is  a  full, 

clear,  and  exact  description. 
My    invention    relates    to    sound    repro- 

10  ducers  and  recorders  and  has  reference 
more  particularly  to  the  stylus  bar  and  its 
armature,  in  which  magnetic  means  are 
used  for  maintaining  the  stylus  bar  arma- 

ture in  a  predetermined  position. 
15  An  object  of  the  invention  is  to  provide 

a  simple,  reliable  and  inexpensive  sound 

reproducer  and  recorder  in  which  the  am- 
plitude or  the  time  of  vibration  of  the  same 

is  varied. 

20  Another  object  of  the  invention  is  to  pro- 
vide means  for  maintaining  the  stylus  bar 

armature  upon  its  bearings. 
Another  object  of  the  invention  is  to  pro- 

vide   a   sound    producer    and    recorder   in 

25  which  the  friction  of  the  stylus  bar  arma- 
ture bearings  is  reduced  to  a  minimum. 

A  further  object  of  the  invention  is  to 
provide  a  stylus  bar  of  reduced  weight 
without  reduction  in  strength. 

30  Figure  1  is  a  front  elevation  of  an  em- 
bodiment of  my  invention;  Fig.  2  is  a  sec- 

tion on  line  2 — 2,  Fig.  1 ;  Fig.  3  is  a  modi- 
fied form  of  stylus  bar  armature  bearings; 

Fig.  4  is  a  section  on  line  4 — 4,  Fig.  3;  Fig. 
35  5  is  another  modified  form  of  mounting  of 

the  stylus  bar  armature  journalings;  Fig. 
6  is  a  section  on  line  6 — 6,  Fig.  5 ;  and  Fig. 
7  is  another  form  of  mounting  the  stylus 
bar   armature  so  that  the  same   oscillates 

40  longitudinally  with  respect  to  the  poles  of 
the  magnet. 

Before  proceeding  to  a  more  detailed  de- 
scription of  my  invention,  it  must  be  clearly 

understood  that  the  magnets  may  be  of  any 
45  suitable  shape  or  form,  formed  of  a  single 

magnet  or  as  a  magnetic  battery.  The  mag- 
net may  be  secured  about  the  lateral  wall 

of  the  device,  or  it  may  form  part  of  its 
lateral   wall.      Furthermore,    a   magnet   or 

60  set  of  magnets  may  be  used  for  retaining 
the  stylus  bar  armature  upon  its  journals  or 
bearings  while  another  magnet  or  group  of 
magnets  may  act  upon  the  stylus  bar  arma- 

ture so  as  to  vary  its  time  of  vibration. 
55      Referring  to  the  drawings,  10  represents 

a  chambered  body  of  ordinary  construction, 
as  used  in  sound  reproducers  and  recorders, 
which  receives  a  diaphragm  11  suitably 
clamped  within  the  chambered  body  10  by 
means  of  rubber  rings  12  at  each  side  of  60 
the  diaphragm  and  adjacent  the  lateral  wall 
of  the  chambered  body.  The  chambered 
body  10  has  at  one  end  a  centrally  aper- 
tured  collar  13  which  is  adapted  to  en- 

gage the  horn.  The  other  end  of  the  dia-  65 
phragm  has  a  large  opening  substantially 
equal  to  the  inner  diameter  of  the  rubber 
ring  12.  These  parts  of  the  invention  are 
common  in  the  art  and  do  not  form  part 
of  my  invention.  70 

Secured  to  the  center  of  the  diaphragm 
11  on  the  side  opposite  the  one  facing  the 
collar  13  is  a  stylus  bar  14,  preferably  hol- 

low (see  Fig.  4).  The  stylus  bar  projects 
out  of  the  chambered  body  10  with  its  axis  75 
substantially  parallel  to  the  ends  of  the 
chambered  body  and  the  sides  of  the  dia- 

phragm. The  stylus  bar  at  its  free  end  is 
provided  with  a  mass  forming  a  needle 
holder  15  which  increases  the  inertia  of  the  80 
stylus  bar.  The  stylus  bar  14  adjacent  the 
needle  holder  15  is  provided  with  a  plate  16 
extending  transversely  of  the  axis  of  the 
chambered  body. 

Positioned    on    the   lateral    wall    of    the  85 
chambered  body  10  is  a  magnet  17,  the  poles 
18  and  19  of  which  are  provided  with  cen- 

tral knife-edged  projections  20  and  21. 
The  projections  20  and  21  are  in  alinement 
with  each  other  and  lie  in  a  line  perpendic-  90 
ular  to  the  axis  of  the  chambered  body  and 
pass  through  the  axis  of  the  stylus  bar. 
The  said  projections  engage  the  plate  16 
centrally  by  cutting  slightly  into  the  same. 
The  plate  16,  which  is  of  such  material  that  95 
it  is  influenced  by  the  magnetic  force  of  the 
poles  18  and  19,  is  caused  by  the  same  to 
be  in  engagement  with  the  projections  20 
and  21.  The  plate  16,  which  forms  the 
armature  of  the  stylus  bar,  is,  therefore,  100 
journaling  on  the  knife  projections  20  and 
21  about  which  the  stylus  bar  can  oscillate. 
The  magnetic  attraction  of  the  poles  18  and 
19  will  maintain  the  armature  in  a  prede- 

termined position,  that  is,  when  the  stylus  106 
bar  is  in  normal  position  the  plate  16  will 
be  parallel  to  the  end  surfaces  of  the  poles 
18  and  19. 

Let  us  assume  that  the  diaphragm  11  is 
caused  to  vibrate.    This  will  cause  the  stylus  110 
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bar  14  to  oscillate  on  its  bearings  or  jour- 
nals, which  are  the  knife  projections  20  and 

21.  This  displacement  of  the  stylus  bar  of 
the  diaphragm  will  cause  the  side  of  the 

5  plate  16  facing  the  poles  18  and  19  to  form 
an  angle  with  the  same,  thereby  increasing 
the  attraction  toward  one  edge  while  de- 

creasing it  at  the  opposite  edge  of  the  plate. 
The  displacement  of  the  bar  produced  by 

10  the  diaphragm  will  be  intensified  by  the 
magnetic  action  of  the  poles,  thereby  in- 

fluencing the  time  of  the  oscillation  and  the 
oscillation  of  the  stylus  bar.  Similar  results 
will   be   obtained    when    the    stylus   bar   is 

15  caused  to  oscillate  by  a  record.  The  influ- 
ence produced  by  the  magnetic  poles  18  and 

19  on  the  armature  of  the  stylus  bar  will  in- 
crease the  sensibility  of  the  sound  repro- 

ducer and  recorder. 

20  In  Figs.  3  and  4,  poles  181  and  191  are 
provided  on  the  exterior  sides  with  portions 
22  projecting  slightly  below  the  poles  proper 
and  having  sharp  points  23.  On  these 

points  is  pivotally  mounted  the  plate  161  by 
25  engaging  the  said  points  with  its  edge  ends. 

This  mounting  of  the  armature  of  the  stylus 
bar  makes  the  same  pivotal  on  an  axis, 
which  is  transverse  to  the  axis  of  the  cham- 

bered   body    and    which    axis    also    passes 
30  through  the  axis  of  the  stylus  bar. 

In  Figs.  5  and  6  the  stylus  bar  armature 
journals  on  the  sides  of  the  ends  of  the 
poles.  The  poles  182  and  192  have  their 
faces  lying  in  the  plane  parallel  to  the  side 

35  of  the  magnet,  these  faces  being  centrally 
provided  with  knife  edges  202  and  212.  The 
armature  plate  162,  in  this  case,  lies  in  a 
plane  parallel  to  the  face  of  the  magnet  or 
the  sides  of  the  diaphragm.     The  ends  of 

40  the  pole  are  preferably  provided  with  a  re- 
cess into  which  the  ends  of  the  plate  are  fit- 
ted, as  can  be  easily  seen  from  Figs.  5  and  6. 

In  Fig.  7  the  journal  for  the  armature 
plate  163  is  a  sharply  pointed  member,  posi- 

45  tioned  between  the  poles  183  and  193,  on 
which  the  armature  plate  is  balanced,  there 
being  no  connection  whatever  between  the 
armature  plate  and  the  poles  of  the  mag- 

net.    This  provision  renders  the  armature 
50  plate  more  sensitive,  as  it  is  free  to  oscillate 

in  #  any  plane,  being  mounted  on  a  single 
point ;  while  the  structures  disclosed  in  Figs. 
1  to  6  inclusive  are  only  adapted  to  oscillate 
in  a  plane  perpendicular  to  the  plane  of  the 

55  diaphragm. 
While,  as  stated  in  the  description,  the 

stylus  bar  is  preferably  hollow  in  structure, 
a  solid  stylus  bar  may  be  used  if  desired. 
Also  in  the  above  specification  I  described  in 

60  detail  a  few  ways  of  journaling  the  stylus 
bar.  Changes  in  the  details  and  arrange- 

ment of  these  various  mountings  may  be 
made  without  departing  from  the  underly- 

ing spirit  of  the  invention,  as  pointed  out  in 
65  the  appended  claims. 

Having  thus  described  my  invention,  I 
claim  as  new  and  desire  to  secure  by  Letters 
Patent : 

1.  In  a  sound  reproducer  and  recorder,  a 
stylus  bar;  a  support  for  the  stylus  bar;  a  70 
magnet ;  and  means  associated  with  the  mag- 

net and  said  support  forming  the  axis  of 
oscillation  for  said  stylus  bar,  said  magnet  ( 
adapted  to  maintain  said  support  and  stylus 
bar  in  a  predetermined  position.  75 

2.  In  a  sound  reproducer  and  recorder,  a 
stylus  bar ;  a  support  for  the  stylus  bar ;  and 
a  magnet  having  means  engaging  said  sup- 

port whereby  said  support  is  spaced  from 
the  poles  of  the  magnet,  said  means  forming  80 
the  axis  of  oscillation  for  the  stylus  bar  and 
whereon  the  oscillation  of  the  bar  is  influ- 

enced by  the  said  magnet. 
3.  In  a  sound  reproducer  and  recorder,  a 

stylus  bar,  bearings  upon  which  the  stylus  85 
bar  is  mounted  to  oscillate,  a  magnet  the 
poles  of  which  are  adjacent  said  bearings, 
and  means  associated  with  said  bar  adjacent 
the  bearings,  said  means  being  spaced  from 
the  poles  of  the  magnet  and  influenced  90 thereby. 

4.  In  a  sound  reproducer  and  recorder,  a 
stylus  bar,  an  armature  therefor,  and  a  mag- 

net having  means  at  the  poles  engaging  the 
armature,  whereby  the  poles  of  the  magnet  95 
are  spaced  from  the  armature. 

5.  In  a  sound  reproducer  and  recorder,  a 
stylus  bar ;  an  armature  for  said  stylus  bar ; 
a  bearing  for  said  armature  on  which  the 
stylus  bar  is  adapted  to  oscillate;  and  mag-  100 
netic  means  forcing  the  armature  in  engage- 

ment with  the  bearing  and  also  adapted  to 
influence  the  displacement  of  the  stylus  bar 
on  the  bearing  that  may  be  produced  by  the 
vibration  of  the  diaphragm  or  the  movement  105 
of  the  record. 

6.  In  a  sound  reproducer  and  recorder,  a 
stylus  bar  and  magnetic  means  having  bear- 

ings at  the  poles,  said  bar  having  means 
spaced  from  the  poles  of  the  magnet  and  110 
in  engagement  with  said  bearings. 

7.  In  a  sound  reproducer  and  recorder,  a 
stylus  bar;  a  support  for  the  stylus  bar 
mounted  to  oscillate  on  an  axis;  and  mag- 

netic means  adapted  to  maintain  said  sup-  115 

port  on  its  axis  and  to'  influence  its  move- 
ment on  the  axis,  thereby  influencing  the 

movement  of  the  bar. 
8.  In  a  sound  reproducer  and  recorder,  a 

stylus  bar,   a   support  for  the   stylus  bar,  120 
bearings  for  said  support  on  which  the  stylus 
bar  is  adapted  to  oscillate,  and  magnetic 
means   associated   with   said   bearings,   the 
poles  of  the  magnetic  means  being  spaced  \ 
from   the   support,   said   poles   tending  to  125 
maintain  said  support  in  normal  position  on 
said  bearing. 

9.  In  a  sound  reproducer  and  recorder,  a 
hollow  stylus  bar;  a  support  for  the  stylus 
bar;  a  bearing  for  said  support  on  which  130 
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said  stylus  bar  is  adapted  to  oscillate;  and 
magnetic  means  the  poles  of  which  are 
spaced  from  said  support  and  which  tend  to 
maintain  the  same  in  normal  position. 

5  10.  In  a  sound  reproducer  and  recorder,  a 
cone-shaped  hollow  stylus  bar;  a  support 
for  the  bar;  bearings  for  said  support  on 
which  the  stylus  bar  is  adapted  to  oscillate ; 
and  magnetic  means  the  poles  of  which  art 

10  spaced  from  said  support  and  which  tend  to 
maintain  the  same  in  a  predetermined  po- 
sition. 

11.  In  a  sound  reproducer  and  recorder,  a 
stylus  bar,  a  support  for  said  stylus  bar,  and 

15  a  magnet  having  means  engaging  the  sup- 
port and  spacing  the  same  from  the  poles 

thereof,  said  means  pivotally  connecting  said 
support  to  the  magnet. 

12.  In  a  sound  reproducer  and  recorder,  a 
20  stylus  bar,  a  support  therefor,  a  magnet  as- 

sociated with  the  support,  and  means  inter- 
mediate the  support  and  the  poles  of  the 

magnet  rendering  said  support  pivotal  and 
spacing  the  same  from  the  poles  of  the  mag- 

net. 25 
13.  In  a  sound  reproducer  and  recorder,  a 

stylus  bar,  a  support  for  the  stylus  bar,  and 
a  magnet  the  poles  of  which  are  shaped  to 
form  the  axis  of  oscillation  for  the  stylus 
bar,  and  whereon  the  oscillation  of  the  bar  30 
is  influenced  by  the  said  magnet. 

14.  In  a  sound  reproducer  and  recorder,  a 
magnet  and  a  stylus  bar,  said  stylus  bar  and 
magnet    poles    having    contacting    means 
forming  the  axis  of  oscillation  for  said  sty-   35 
lus  bar. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WILLIAM  J.  TEAVEES. 

Witnesses : 
Henry  Kreiss, 
Harry  W.  Latter. 

Copies  of  this,  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  July  8, 1911.     Serial  No.  637,575. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  C.  Wolfe,  a 

citizen  of  the  United  States,  residing  at 
Lilly,  in  the  county  of  Cambria  and  State  of 

5  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Repro- 

ducing Machines;  and  I  do  hereby  declare 
the  following  to  be  a  full,  clear,  and  exact 
description  of  the  invention,  such  as  will  en- 

10  able  others  skilled  in  the  art  to  which  it  ap- 
pertains to  make  and  use  the  same,  reference 

being  had  to  the  accompanying  drawings, 
and  to  letters  or  figures  of  reference  marked 
thereon,  which  form  a  part  of  this  specifica- 

15  tion. 
This  invention  relates  to  improvements  in 

sound  reproducing  machines. 
The  object  of  m}7  present  improvements  is 

to  provide  a  simple  and  economical  arrange- 
20  ment  of  parts  for  using  either  disk  or  cylin- 

drical records. 

A  further  object  of  the  invention  is  to  pro- 
vide special  means  for  operating  the  man- 
drel, whereby  the  latter  may  be  revolved  to 

25  reproduce  from  standard  records,  or  the  lat- 
eral transverse  movement  of  said  mandrel 

may  be  retarded  to  reproduce  records  which 
require  a  greater  number  of  revolutions  per 
inch  of  its  transverse  movement  than  that 

30   required  in  playing  the  standard. 
The  invention  also  relates  to  an  improved 

means  for  supporting  one  end  of  the  man- 
drel shaft  to  relieve  the  strain,  due  to  the 

weight  of  the  record  when  the  opposite  end 
35  of  said  shaft  is  released  to  permit  it  to  re- 

volve, and  which  may  be  disengaged  from 
the  shaft  when  it  is  desired  to  reproduce 
from  records  of  unusual  length. 

The  invention  also  comprehends  improve- 
40  ments  in  the  various  details  of  construction 

and  arrangement  of  parts  which  will  be  here- 
inafter described  and  particularly  pointed 

out  in  the  claims. 
In  the  drawings:  Figure  1  is  a  vertical 

45  longitudinal  section  of  my  improved  ma- 
chine. Fig.  2  is  a  transverse  section  on  the 

line  x — x,  Fig.  1.  Fig.  3  is  a  detail  trans- 
verse section  on  the  line  y — y,  Fig.  1.  Fig.  4 

is  a  detail  plan  view  of  the  free  end  of  the 
I  50  sound  conveyer.  Fig.  5  is  a  transverse  sec- 

tion on  the  line  5 — 5,  Fig.  4.  Fig.  6  is  a  detail 
perspective  view  of  parts  of  the  operating 
mechanism,  the  cylinder  record  mandrel,  and 
the  turntable  for  a  disk  record.    Fig.  7  is  a 

55  detail  section  on  the  line  a — a,  Fig.  1,  illus- 
trating the  nut  out  of  engagement  with  the 

mandrel  screw.    Fig.  8  is  a  similar  view  but 
illustrating  the  nut  in  engagement  with  the 
screw  to  laterally  feed  the  mandrel.     Fig.  9 
is  a  detail  elevation  of  an  electric  governor,  eo 
Fig.  10  is  a  transverse  section  of  the  same. 

The  same  numerals  refer  to  like  parts  in.. 
all  the  figures. 

1  indicates  a  casing  in  which  is  mounted  a 
spring  motor  2,  including  a  power  shaft  3,  65 
provided  with  two  grooved  pulleys  4  and  5. 
Also  supported  in  the  casing  is  an  electric        i 
motor  6,  including  a  shaft  7,  provided  at  one  i 
end  with  a  governor  8,  and  at  its  opposite 
end  with  a  pinion  9.     The  pinion  9,  meshes  70 
with  a  gear  wheel  10,  mounted  on  a  counter- 

shaft 11,  which  has  secured  to  one  end  pul-        : 
leys  12  and  13.    On  the  upper  surface  of  the 
casing  1,  is  a  standard  14,  in  which  is  mount- 

ed a  longitudinally  disposed  screw  threaded  75 
shaft  15.    The  opposite  end  of  this  shaft  is 
ordinarily  supported  in  a  standard  16,  pivot- 

ed to  ears  on  the  casing.    Depending  from 
one  side  of  the  standard  16,  is  a  lug  17, 
which  cooperates  with  a  spring  18,  formed .  80 
with  a  depression  19,  in  which  the  lug  seats 
to  hold  the  standard  in  vertical  position  to 
receive  the  end  of  the  shaft  15.    Fitting  in  a 
threaded  opening  in  the  end  of  the  shaft  15, 
mounted  in  the  standard  14,  is  a  screw  20,  on  85 
which  is  a  threaded  nut  21,  adapted  to  move 
on  the  screw  between  the  head  of  the  latter, 

and  the  face  of  the  standard  and  rigidly  se- 
cured to  the  shaft  15,  just  inside  the  stand- 

ard 14,  is  a  gear  wheel  15a.     The  object  of  ,90 
this  construction  is  to  securely  hold  the  shaft 
15,  in  fixed  position  with  the  standard  when 
playing  standard  records.     By  turning  the 
nut  21,  against  the  standard  it  draws  the 
screw  threaded  shaft  15,  and  the  gear  wheel  9o 
15a,  laterally  and  binds  said  shaft  and  gear, 
and  thereby  prevents  rotation. 
Mounted  on  the  screw  threaded  shaft  15, 

is  a  sleeve  22,  formed  with  a  longitudinal 
slot  23,  and  provided  at  one  end  adjacent  the  loo 
gear  wheel  15%  with  a  gear  wheel  24,  of  less 

diameter  than  the  gear  wheel  15a.  The  sleeve 
is  also  provided  with  a  grooved  pulley  26. 
Slidably  and  loosely  mounted  on  the  sleeve 
22,  is  a  mandrel  sleeve  27,  formed  with  a   105 
flange  28,  at  one  end  and  threaded  at  its  op- 

posite end,  as  at  29.     Fitting  against  the 
flange  28,  is  a  milled  collar  30,  held  in  place 
by  a  collar  31,  rigidly  mounted  on  the  man- 

drel sleeve  27.    Projecting  from  the  milled  no 
collar  30,  is  a  lug  32,  fitting  in  an  opening  in 
the  collar  31.    This  lug  is  designed  to  be  os- 
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ciliated  in  the  plane  of  the  end  of  a  longitu- 
dinally disposed  tiat  spring  33,  secured  to  the 

mandrel  sleeve  27,  and  has  secured  to  it  a  de- 
pending nut  34,  threaded  on  its  under  sur- 

5  face  to  engage  the  threaded  shaft  15.  The 
free  end  of  the  flat  spring  is  disposed  at  an 
angle  to  form  a  cam  surface  for  the  lug  32, 
to  engage,  whereby  to  elevate  the  nut  from 
the  threads  of  the  shaft  15.     Screwed  or 

10  otherwise  fastened  to  the  inside  of  the  man- 
drel sleeve  27,  is  a  guide  block  27\  which  fits 

in  the  slot  23,  to  prevent  said  mandrel  sleeve 
turning  on  the  sleeve  22.  When  the  milled 
collar  30,  is  turned  to  disengage  the  lug  32, 

15  from  the  flat  spring,  it  is  held  in  position  by 
a  spring  detent  35,  secured  on  the  collar  31. 

A  mandrel  36,  is  supported  at  one  end  on 
the  collar  31,  and  at  its  opposite  end  it  is 
threaded  and  engages  the  threads  29,  on  the 

20  mandrel  sleeve  27,  as  shown  in  Fig.  1.  If 
however,  one  of  the  large  concert  records  is 
to  be  reproduced  the  mandrel  36,  is  removed, 
and  one  of  large  diameter  is  substituted,  as 
shown  in  dotted  lines  at  37,  in  Fig.  1.     In 

25  the  standard  14,  is  a  screw  38,  on  which  is 
eccentrically  mounted  two  pinions  39  and 
40,  one  being  larger  in  diameter  than  the 
other,  and  designed  to  be  brought  into  mesh- 

ing relation  with  the  gears  15a,  and  24,  when 
30  the  screw  38,  is  turned.  On  the  casing  is 

mounted  a  vertical  standard  42,  formed  with 
a  central  opening,  and  within  said  casing  is 
a  bracket  43,  formed  with  bearings  44,  in 
alinement  with  the  opening  in  the  standard 

35  42.  Mounted  in  these  bearings  is  a  vertical 
shaft  45  provided  with  a  grooved  pulley  46, 

and  a  fast  pulley  46a,  substantially  in  the 
plane  of  the  spring  motor  shaft  3,  and  a 
grooved  pulley  47,  fast  on  the  shaft  and  a 

40  loose  pulley  47a,  about  in  the  plane  of  the 
power  shaft  11,  of  the  electric  motor.  At 
the  upper  end  of  the  vertical  shaft  is  a  turn 
table  48,  to  receive  flat  disk  records.  The 
Arertical  shaft  45  and  the  sleeve  22  may  be 

45  revolved  either  by  the  spring  motor,  or  by 
the  electric  motor,  at  the  pleasure  of  the  op- 

erator. When  operating  with  the  spring 
motor,  a  belt  49  passes  around  the  grooved 
pulley  4,  of  the  spring  motor  and  the  grooved 

50  pulley  26,  on  the  sleeve  22,  which  imparts 
motion  to  the  sleeve  22,  and  a  belt  52,  is 
passed  around  the  grooved  pulley  5,  on  the 
spring  motor  and  around  the  pulley  46,  on 
the  vertical  shaft  45,  to  revolve  the  turn- 

55  table  alternately  with  the  sleeve  22;  belt 
tighteners  51,  being  mounted  on  the  spring 
motor  frame  to  take  up  the  slack,  as  shown 
in  Fig.  2.  The  belt  tighteners  are  each  con- 

nected with  an  operating  rod  51a,  so  that 
60  by  moving  same  up  or  down  the  belt  may  be 

shifted  from  the  fast  and  loose  pulleys  46 

and  46a  or  the  fast  or  loose  pulleys  47 — 47a. 
If,  however,  it  be  desired  to  operate  the 
turntable  and  the  mandrel  by  means  of  the 

65  electric  motor,  a  belt  53,  is  passed  around 

the  grooved  pulley  12,  on  the  shaft  11,  and 
the  pulley  26,  to  revolve  the  sleeve  22,  and 
a  belt  54,  is  passed  around  the  grooved  pul- 

ley 26,  to  revolve  the  sleeve  22,  and  a  belt 
54,  is  passed  around  the  grooved  pulley  13,  73 
on  the  motor  shaft  and  the  grooved  pulley- 
47,  on  the  vertical  shaft  45.  By  this  con- 

struction it  is  obvious  that  either  motor  is 

adapted  to  be  used  for  the  operation  of  the 
machine,  whichever  is  the  most  convenient.  75 
Furthermore,  by  reference  to  the  drawings, 
it  will  be  seen  that  I  dispense  entirely  with 
the  use  of  gears  for  transmitting  direct 
power  from  the  motor  to  the  mandrel  and 
turn  table,  and  employ  belts  which  greatly  80 
reduces  the  noise  and  avoids  confusion  of 

sound  in  the  reproducing  of  a  selection. 
On  the  rear  of  the  casing  is  adjustably 

mounted  a  standard  60,  provided  with  a  ver- 
tical opening  61,  to  accommodate  a  spring  85 

62,  and  a  headed  pin  or  journal  63,  support- 
ed on  said  spring.  The  diameter  of  the 

head  of  the  pin  63,  approximates  the  diam- 
eter of  the  opening  61,  so  that  the  said  pin 

may  be  freely  rocked  in  any  direction,  and  90 
at  its  upper  end  it  engages  an  opening  64, 
formed  on  a  lug  in  the  neck  of  a  sound  con- 

veyer 65.  The  free  end  of  the  neck  65,  fits 
into  an  opening  66,  in  the  head  67,  of  the 
standard  60.  Projecting  from  diametrically  95 
opposed  sides  of  the  vertical  portion  of  the 
sound  conveyer  are  trunnions,  68,  which  bear 
against  the  under  side  of  the  head  67,  and  for 
form  a  pivot  on  which  the  sound  conveyer  ver- 

tically rocks,  due  to  irregularities  in  a  record.  100 
Formed  in  the  upper  part  of  the  head  67,  is 
an  overhanging  flange  69,  open  at  its  front 
edge  to  receive  the  flanged  end  70,  of  an  am- 

plifier 71,  the  front  portion  of  the  flange  70, 
being  engaged  by  a  pin  72,  to  hold  the  same  105 
in  the  groove  formed  under  the  flange  69, 
in  the  head  67.  Bstween  the  standard  60, 
and  the  mandrel  36,  and  mounted  on  the 
top  of  the  casing  1,  is  a  standard  75,  pro- 

vided with  an  adjusting  screw  76,  and  coop-  HO 
erating  with  the  standard  is  an  extensible 
arm  77,  having  a  transverse  upper  end  78, 
formed  with  a  series  of  depressions  79  and 
80.  The  lower  end  of  this  extensible  piece 

is  formed  with  a  slot  81,  through  which  a  H;' screw  76,  passes,  whereby  to  adjust  the 
height  of  the  level  of  the  grooved  piece  78, 
to  form  a  suitable  support  for  the  sound  con- 

veyer, as  will  be  presently  described. 
In  operation,  assuming  what  is  known  as  120 

a  standard  cjdindrical  record  is  to  be  played, 
the  parts  will  be  positioned  as  shown  in  Fig. 
1.  That  is,  the  screw  threaded  shaft  15,  is 
held  in  fixed  position  by  adjusting  the  nut 

21,  against  the  surface  of  the  standard  14,  I25 
and  the  screw  38,  is  adjusted  to  throw  the 
gears  39  and  40,  out  of  engagement  with 

the  gears  15a,  and  24,  so  that  power  from 
either  of  the  motors  will  be  transmitted  di- 

rectty  to  the  sleeve  22,  hence  as  it  revolves  ia0 
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it  will  also  revolve  the  nut  21,  on  the  threads 
of  the  shaft  15,  and  cause  the  mandrel  to  be 
laterally  moved  under  the  stylus  in  the 
usual  manner.  Previous  to  this  operation, 

5  however,  the  milled  collar  30,  is  turned  so 
as  to  remove  the  lug  32,  from  the  beveled 
end  of  the  flat  spring  33,  and  under  the  de- 

tent 35,  as  shown  in  Fig.  8,  whereby  the 
spring  33,  will  cause  the  nut  to  engage  the 

10  threads.  If  there  should  be  any  irregu- 
larity in  the  threads  the  resiliency  of  the 

flat  spring  33,  will  allow  sufficient  play  to 
prevent  binding  of  the  parts  and  permit  the 
mechanism  to  freely  move.     If  the  sound 

15  box  used  is  one  in  which  a  slight  oscillating 
movement  is  permitted  independent  of  the 
sound  conveyer  65,  the  extensible  piece 
77,  will  be  elevated  and  the  sound  con- 

veyer will  be  supported  in  one  of  the  de- 
20  pressions  79.  However,  if  the  sound  box 

has  no  oscillating  movement  and  the  latter 
must  be  imparted  through  the  sound  con- 

veyer, the  extensible  piece  will  be  lowered 
and  the  construction  of  the  headed  pin  63, 

25  and  the  trunnions  68,  will  allow  of  all  nec- 
essary rocking  motion  to  permit  the  stylus 

to  be  free  to  be  moved  in  any  direction  in 
traversing  the  record  grooves.  In  this  con- 

nection, it  may  be  stated  that  if  it  be  de- 
30  sired  at  any  time  to  elevate  the  stylus  from 

the  record  grooves  when  the  machine  is  not 
in  use,  the  sound  conveyer  is  supported  in 
the  depressions  80,  which  are  a  trifle  higher 
than  the  depressions  79.    If  a  record  having 

35  a  greater  number  of  grooves  per  inch  is  to 
be  reproduced,  the  mandrel  must  be  re- 

volved at  the  same  speed,  but  its  lateral 
movement  will  be  retarded.  To  accomplish 
this  result,  the  screw  38,  is  turned,  which  be- 

40  cause  of  the  eccentric  mounting  of  the  gears 
38  and  40,  will  move  the  latter  slightly  to- 

ward the  standard  14,  and  at  the  same  time 
elevate  them  and  thereby  bring  them  into 

mesh  with  the  gears  15a,  and  24.    When  it  is 
45  desired  to  perform  this  operation,  the  nut 

21,  is  released  to  free  the  screw  threaded 
shaft  15,  to  permit  it  to  turn  when  the  gears 
are  in  mesh,  and  the  motor  is  started.  The 
gears  are  relatively   proportioned,   so  that 

50  the  speed  of  the  mandrel  will  at  all  times 
be  the  same,  and  when  the  screw  shaft  is  re- 

volved it  retards  the  movement  of  the  nut  21, 
so  that  it  travels  about  half  the  distance 
traveled  when  the  screw  shaft  is  stationary. 

55  Hence  simple  and  effective  means  are  pro- 
vided to  play  what  is  known  as  either  a  two 

or  four  minute  record.  If  it  be  desired  to 
use  a  very  long  record  the  hinged  standard 
16,  is  thrown  doAvn  that  the  end  of  the  rec- 

60  ord  may  overhang  the  end  of  the  mandrel. 
The  sound  conveyer  is  so  constructed  that 

it  will  accommodate  a  reproducer  to  be  used 
with  a  flat  disk  record  or  a  reproducer  to  be 
used  with  a  cylindrical  record.    When  play- 

65  ing  a  disk  record,  the  sound  conveyer  is 

swung  around  over  the  turntable,  and  the 
motor  is  started  in  the  usual  manner. 

When  using  the  electric  motor,  it  is  of  the 
utmost  importance  that  the  speed  be  con- 

trolled, and  I  therefore  provide  a  special  70 
construction  for  this  purpose.  The  governor 
comprises  a  disk  80,  secured  on  the  shaft  7, 
and  provided  with  an  annular  flange  81. 
Secured  on  the  inside  of  the  flange  81,  are 
two  flexible  angular  levers  82.  Each  lever  75 
82,  is  of  angular  formation  and  the  bent  end 
thereof  is  in  the  form  of  an  O — G  curve, 
and  a  screw  83,  passes  through  the  bent  end 
and  a  nut  84,  clamps  the  underside  of  the 
bent  portion,  said  nut  bearing  against  the  80 
disk  to  prevent  it  turning.  The  inner  end 
of  each  lever  is  provided  with  a  weight  85, 
and  a  spring  contact  finger  86.  The  spring 
contacts  are  designed  to  engage  with  a 
sleeve  86n,  on  the  shaft  7,  said  sleeve  being  85 
insulated  from  the  shaft  as  shown  at  87. 
One  of  the  wires  to  conduct  the  current  to 

the  motor  is  connected  to  the  sleeve  86a,  and 
the  current  passes  through  the  disk  from  a 
wire  88,  secured  to  the  end  of  the  shaft  7.  90 
When  the  speed  of  the  motor  exceeds  the 
determinate  number  of  revolutions,  the 
weighted  levers  85,  are  centrifugally  thrown 
outwardly,  and  the  spring  contact  fingers 

are  disengaged  from  the  sleeve  86a,  and  95 
thereby  breaks  the  circuit.  Obviously  this 
construction  Avill  govern  the  speed  of  the 
motor  and  maintain  uniformity  in  the  op- 

eration of  the  machine. 

What  I  claim  is:  loo 
1.  In  a  sound  reproducing  machine,  the 

combination  of  a  motor,  a  threaded  shaft,  a 
mandrel  support  mounted  over  the  threaded 
shaft,  a  mandrel  on  the  mandrel  support,  a 
threaded  adjustable  nut  between  the  thread-  105 
ed  shaft  and  the  mandrel  whereby  to  cause 
the  latter  to  move  laterally,  a  connection 
between  the  motor  and  the  mandrel  support, 
gears  on  the  threaded  shaft  and  the  mandrel 

support,  shif table  gears  for  engaging  the  ll0 
gears  on  the  mandrel  support  and  the 
threaded  shaft,  and  means  for  holding  the 
threaded  shaft  stationary  when  the  shift- 
able  gears  are  out  of  engagement  with  the 

gears  on  the  threaded  shaft  and  the  man-  115 
drel  support  whereby  when  said  gears  are  in 
mesh  the  threaded  shaft  and  the  mandrel 

support  will  be  simultaneously  rotated  and 
the  threaded  shaft  will  retard  the  lateral 
movement  of  the  mandrel  and  when  said  120 
gears  are  out  of  mesh  the  mandrel  support 
will  be  rotated  alone. 

2.  In  a  sound  reproducing  machine,  the 
combination  of  a  motor,  a  threaded  shaft,  a 

mandrel  support,  a  mandrel  on  the  mandrel  125 
support,  a  connection  between  the  motor 
and  the  mandrel  support,  gears  on  the 
threaded  shaft  and  the  mandrel  support, 
shiftable  gears  for  engaging  the  gears  on 
the  threaded  shaft  and  the  mandrel  sup-  130 
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port,  and  a  locking  device  for  holding  the 
threaded  shaft  in  fixed  position  when  the 
shiftable  gears  are  out  of  engagement  with 
the  gears  on  the  threaded  shaft  and  the  man- 

5  drel  support. 
3.  In  a  sound  reproducing  machine,  the 

combination  of  a  motor,  a  screw  threaded 
shaft,  a  mandrel  support  mounted  on  said 
screw  threaded  shaft,  a  mandrel  on  the  man- 

10  drel  support,  a  connection  between  the  man- 
drel support  and  the  motor  to  directly  drive 

the  mandrel,  a  shiftable  nut  between  the 
mandrel  and  the  threaded  shaft,  gears  on 
the  threaded  shaft  and  the  mandrel  sup- 

15  port,  and  shiftable  gearing  adapted  to  be 
brought  into  engagement  with  the  gears  on 
the  tiireaded  shait  and  the  mandrel  sup- 

port for  retarding  the  lateral  movement  of 
the  mandrel. 

20  4.  In  a  sound  reproducing  machine,  the 
combination  of  a  screw  threaded  shaft,  a 

mandrel  support,  a  mandrel  mounted  there- 
on, means  for  revolving  the  mandrel  support 

alone,  shiftable  means  tor  simultaneously  re- 
25  volving  the  threaded  shaft  with  the  mandrel 

support,  and  a  nut  interposed  between  the 
threaded  shaft  and  the  mandrel  whereby  the 
mandrel  will  move  laterally  at  a  given  speed 
when  the  mandrel  support  is  rotated  alone 

30  and  said  mandrel  will  move  laterally  at  a 
less  speed  than  the  aforesaid  given  speed 
when  the  mandrel  support  and  screw  shaft 
rotate  together. 

5.  In  a  sound  reproducing  machine,  the 
35  combination  of  a  revolving  mandrel  sup- 

port, a  mandrel  mounted  thereon,  a  screw 
threaded  shaft,  means  between  the  screw 
threaded  shaft  and  the  mandrel  to  cause  the 
latter  to  travel  laterally  on   the  support, 

40  and  means  for  revolving  the  screw  threaded 
shaft  to  retard  the  lateral  movement  of  the 
mandrel  and  maintain  the  revolving  speed 
of  said  mandrel,  and  means  for  revolving 
the  mandrel  support. 

45  6.  In  a  sound  reproducing  machine,  the 
combination  of  a  threaded  shaft,  adjustable 
means  adapted  to  hold  the  threaded  shaft 
stationary,  a  gear  on  the  threaded  shaft,  a 
mandrel  support  including  a  slotted  sleeve, 

50  a  gear  on  the  slotted  sleeve,  a  mandrel  on 
the  mandrel  support,  a  removable  nut  fit- 

ting in  the  slot  and  carried  by  the  mandrel 

and  engaging  the  threaded  shaft,  means  for 
rotating  the  mandrel  support,  and  shift- 
able  gears  adapted  to  mesh  with  the  gears  55 
on  the  threaded  shaft  and  the  mandrel  sup- 

port, whereby  when  the  adjustable  holding 
means  is  released  and  the  gears  are  in  mesh 
the  mandrel  will  be  moved  laterally  at  one- 
speed  and  when  the  threaded  shaft  is  held  60  ( 
stationary  and  the  shiftable  gears  are  out 
of  mesh  the  mandrel  will  be  moved  at  a 
different  speed. 

7.  In  a  sound  reproducing  machine,  the 
combination  with  a  threaded  shaft,  a  sup-  65 
port  for  the  shaft,  a  threaded  element  ex- 

tending from  the  end  of  the  threaded  shaft, 
a  nut  engaging  the  threaded  element  to  bind 
and  hold  the  threaded  shaft  stationary  in 
its  support,  a  gear  on  the  threaded  shaft,  70 
a  mandrel  support  including  a  slotted  sleeve 
surrounding  the  threaded  shaft,  a  mandrel 
mounted  on  the  sleeve,  a  gear  on  the  sleeve, 

a  spring  actuated  nut  connected  to  the  man- 
drel and  engaging  in  the  slot  and  the  75 

threaded  shaft,  means  for  holding  the  nut 
out  of  engagement  with  the  threaded  shaft, 
means  for  rotating  the  sleeve,  and  two  gears 
mounted  eccentrically  and  adapted  to  be 
engaged  with  the  aforesaid  gears  when  the  80 
first  mentioned  nut  is  disengaged  to  change 
the  speed  of  the  lateral  movement  of  the 
mandrel. 

8.  In  a  sound  reproducing  machine,  the 
combination  of  a  threaded  shaft,  a  mandrel  85 
support  surrounding  the  threaded  shaft,  a 
mandrel  mounted  on  the  mandrel  support, 
means  for  rotating  the  mandrel  support, 
and  means  including  gears  and  an  adjust- 

able device  for  rotating  the  threaded  shaft  90 
simultaneously  with   the  mandrel  support 
to  move  the  mandrel  laterally  at  a  deter- 

minate speed  or  holding  the  threaded  shaft 
stationary  and  rotating  the  mandrel  sup- 

port alone  to  change  the  speed  of  the  lat-  95 
eral  movement  of  the  mandrel. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WILLIAM  C.  WOLFE. 

Witnesses : 
W.  N.  Woodson, 
Jno.  Imirie. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Newman  H.  Hol- 

land, a  subject  of  the  King  of  Great  Brit- 
ain, residing  at  Llewellyn  Park,  West 

Orange,  in  the  county  of  Essex  and  State  of 
New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Phonograph-Re- 

corders, of  which  the  following  is  a  descrip- 
tion. 

My  invention  relates  to  improvements  in 
phonograph  recorders  and  more  particu- 

larly to  a  device  in  which  the  compensating 
weight  supporting  the  diaphragm  is  made 
of  considerable  mass,  or  to  have  considerable 
inertia,  so  that  imperfections  in  the  record 
due  to  vibrations  of  the  diaphragm  support 
are  reduced  to  such  a  degree  as  to  be  unob- 

jectionable, and  in  which  a  tracker  or  "  ball 
advance,"  adapted  to  bear  on  the  surface  to 
be  recorded  upon,  is  employed,  means  being 
provided  for  automatically  adjusting  the 
relative  positions  of  the  tracker  and  the  re- 

cording stylus  when  the  latter  engages  a 
moving  record  surface,  whereby  the  depth 
of  the  initial  cut  of  the  stylus  is  controlled. 
The  initial  cut  is  that  cut  Avhich  is  taken  by 
the  stylus  before  the  sound  vibrations  to  be 
recorded  are  caused  to  impinge  upon  the  dia- 

phragm. This  cut  is  necessary  to  permit  the 
proper  recording  of  sound  rarefactions, 
which  cause  an  upward  movement  of  the 

stylus,  and  should  be  of  a  fixed  and  prede- 
termined depth  for  the  most  efficient  opera- 

tion of  the  recorder. 
Because  of  variations  in  the  set  of  the  dia- 

phragm under  different  weather  conditions 
and  also  because  of  slight  changes  in  the  an- 

gular relation  of  the  recorder  and  the  sur- 
face upon  which  the  record  is  to  be  made, 

the  depth  of  the  initial  cut  taken  by  the 
stylus  will  not  be  uniform  unless  some  means 
for  adjusting  the  relative  positions  of  the 
stylus  and  the  tracker  with  relation  to  the 
surface  of  the  record  blank  is  provided.  In 
devices  heretofore  used,  this  adjustment  has 
been  provided  for  bjr  mounting  the  tracker 
in  a  support  adjustable  by  means  of  a  set 
screw.  This  adjustment  being  very  small  in 
amount,  has  been  performed  by  the  use  of 
micrometers  or  other  such  instruments  of 
precision  with  the  result  that  the  recorders 
thus  constructed  have  not  been  adapted  for 
use  by  the  general  public.  For  the  recorders 
of  business  phonographs,  and  other  phono- 

graphs for  general  use,  it  has  therefore  been 

60 

65 

70 

found  impracticable  to  use  a  tracker;  and 
the  size  of  the  compensating  weight  has, 
therefore,  been  so  reduced  in  these  instru- 

ments that  an  objectionable  blasting  and 
other  undesirable  effects  due  to  the  spring- 

ing of  said  weight  from  the  record  surface 
have  been  unavoidable,  these  effects  being, 
in  such  recorders,  particularly  marked  when 
the  stylus  first  starts  cutting  and  when  the 
machine  is  stopped. 

It  is  the  object  of  my  invention  to  im- 
prove the  construction  of  the  recorders  of 

business  phonographs  and  other  phono- 
graphs specially  adapted  for  general  use; 

and  I  accomplish  this  result  by  provid- 
ing the  same  with  a  tracker  which,  when 

placed  on  the  surface  on  which  the  record  is 
to  be  made,  automatically  regulates  the 
depth  of  the  initial  cut  of  the  stylus  thereby 
making  it  possible  to  use  a  compensating  75 
weight  of  considerable  size  on  such  phono- 

graphs. In  order  that  the  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

companying drawings  forming  a  part  of 
this  specification,  and  in  which — 

Figure  1  is  a  side  elevation  of  a  recorder 
embodying  one  form  of  my  invention ;  Fig. 
2  is  a  bottom  x^lan  view  thereof ;  Fig.  3  is  a 
detail  view  taken  from  the  side  of  the  re- 

corder opposite  to  that  shown  in  Fig.  1  and 
showing  the  stylus  cutting  a  record  blank; 
and  Fig.  4  is  a  central,  vertical,  sectional 
view  of  a  recorder  showing  the  preferred 
form  of  my  invention. 

In  all  of  the  views  like  parts  are  desig- 
nated by  the  same  reference  numerals. 

The  body  1  is  of  the  usual  form,  being 
provided  with  the  usual  neck  or  bore  2  and 
the  depending  annulus  or  flange  3.  Pivoted  95 
to  the  arm  4  depending  from  the  body  1  are 
two  lugs  5  and  6  carrying  a  compensating 
weight  7  constituting  a  casing  for  the  dia- 

phragm 8  carrying  the  stylus  9.  A  weight- 
ed tube  10  is  preferably  employed,  and  rests  100 

at  its  lower  end  on  the  casing  7  to  form  a 
ball  and  socket  joint  11  and  at  the  upper  end 

engages  the  bore  2 ;  so  that  the  tube  is  capa- 
ble of  vertical  movement  with  respect  to  the 

bod}'-  1  and  together  with  the  member  7  ex-  10  5 
erts  a  downward  pressure  on  the  stylus.  The 
casing  7  and  tube  10  are  preferably  made  of 

considerable  weight  so  as  to  eliminate  ob- 
jectionable vibration  thereof  when  the 

stylus  is  encountering  the  resistance  of  the  110 

80 

85 

90 
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material  being  cut.  A  stop  12  secured  to 
the  arm  1  presents  excessive  downward 
movement  of  the  compensating  weight;  and 
a  lip  13  secured  to  the  member  7  prevents 

g   accidental  displacement  of  the  tube  10. 
Referring  to  Figs.  1  and  2,  the  form  of 

my  invention  disclosed  therein  comprises  a 
pivoted  arm  or  lever  11  having  secured 
thereto  a  spring  15  preferably  mounted  on 

2q  the  member  16  which  latter  constitutes  a 
pivot  for  the  lugs  5  and  6  and  the  arm  11. 
This  spring  also  engages  within  a  groove  17 
on  the  bottom  of  the  member  7;  so  that 
when  the  tracker  18  which  is  mounted  in  the 

25  arm  11,  engages  the  uncut  surface  of  the 
record  blank  adjacent  the  stylus  9  as  shown 

in  Fig.  3,  the  said  spring  will  press  up- 
wardly upon  and  thus  partly  counterbalance 

the  compensating  weight  and  together  with 
20  the  tracker  18  and  the  arm  11  will  regulate 

the  depth  of  the  initial  cut  taken  by  the 
stylus.  The  tracker  or  ball  advance  18  is 
preferably  a  rounded  ball  of  sapphire  or 
other  suitable  material. 

25  In  Fig.  3  are  shown  the  relative  positions 
of  the  tracker  and  stylus  when  the  initial 
cut  is  being  taken.  A  loop  19  secured  to 
the  member  7  is  located  adjacent  the  outer 
extremity   of   the   arm   11   and   limits   the 

30  downward  movement  thereof. 
In  the  preferred  form  of  my  invention, 

which  is  shown  in  Fig.  1,  the  tracker  18'  is 
carried  by  a  lever  20  pivoted  intermediate 
its  ends  as  at  21  to  a  lip  22  or  other  similar 

35  support  secured  to  the  casing  7.  The  arm 

of  this  lever  which  carries  the  tracker  18' 
is  weighted  as  at  23  at  a  position  more  re- 

mote from  the  pivot  21  than  the  tracker  18' so  that  the  lever  20  tends  to  turn  about  the 

40  tracker  18'  as  a  fulcrum  when  the  latter  is 
placed  on  the  record  blank  and  thus  to  exert 
an  upward  pressure  on  the  compensating 
weight  at  the  pivot  21.  The  diaphragm  and 
the  stylus  carried  thereby  are  thus  held  in 

4  5  proper  relation  with  reference  to  the  said 
blank  for  an  initial  cut.  A  screw  21  mounted 
in  the  lever  20  engages  the  lip  22  or  any 
other  suitable  part  to  regulate  the  position 
of  the  tracker  with  relation  to  the  stylus 

50  when  the  latter  is  not  in  engagement  with 
the  record  surface. 

It  is  evident  that  by  merely  placing  my 
improved  recorder  in  contact  with  the  sur- 

face upon  which  the  record  is  to  be  made, 
55  the  stylus  will  always  automatically  sink  to 

a  proper  and  uniform  depth  and  that  my 
recorder  is  therefore  of  great  utility  for 
business  phonographs  and  other  phono- 

graphs intended  for  general  use. 
60  While  I  have  shown  several  means  for 

carrying  my  invention  into  effect,  I  do  not 
wish  to  be  understood  as  confining  myself 
to  these  means;  as  my  invention  is  limited 

only  as  defined  by  the  terms  of  the  ap- 
65  pended  claims. 

Having  now  described  my  invention, 
what  I  claim  and  desire  to  secure  by  Letters 
Patent  is : 

1.  In  a  device  of  the  class  described,  the 
combination   with   a   vibratory   stylus,   and  70 
pressure  means  tending  to  force  said  stylus 
to  cut  into  a  record  blank  when  said  stylus 
engages  the  blank,  of  counterbalancing 
means  for  said  pressure  means  comprising 
pivoted  tracking  means  adapted  to  engage  75 
the  blank,  and  means  automatically  exerting 
a  force  tending  to  move  said  pressure  means 
away  from  said  tracking  means,  substan- 

tially as  described. 
2.  In  a  device  of  the  class  described,  the  80 

combination  with  a  vibratory  stylus,  and 
pivoted  pressure  means  tending  to  force  said 
stylus  to  cut  into  a  record  blank  when  said 
stylus  engages  the  blank,  of  counterbalanc- 

ing means  for  said  pressure  means  compris-  85 
ing  tracking  means  adapted  to  engage  the 
blank,  and  means  automatically  exerting  a 
force  tending  to  move  said  pressure  means 
away  from  said  tracking  means,  substan- 

tially as  described.  90 
3.  In  a  device  of  the  class  described,  the 

combination  with  a  vibratory  stylus,  and 
gravity  means  tending  to  force  said  stylus 
to  cut  into  a  record  blank  when  said  stylus 
engages  the  blank,  of  counterbalancing  96 
means  for  said  gravity  means  comprising 
pivoted  tracking  means  adapted  to  engage 
the  blank,  and  means  automatically  exerting 
a  force  tending  to  move  said  gravity  means 
away   from   said  tracking  means,   substan-  1^0 
tially  as  described. 

4.  In  a  device  of  the  class  described,  the 
combination  with  a  vibratory  member,  a 
stylus  connected  thereto,  and  gravity  means 

supporting  said  vibratory  member  and  tend-  10S 
ing  to  force  said  stylus  to  cut  into  a  record 
blank  when  said  stylus  engages  the  blank, 
of  counterbalancing  means  for  said  gravity 
means  comprising  pivoted  tracking  means 

adapted  to  engage  the  blank,  and  means  110 
automatically  exerting  a  force  tending  to 
move  said  gravity  means  away  from  said 
tracking  means,  substantially  as  described. 

5.  In  a  device  of  the  class  described,  the 

combination   with   a   vibratory   stylus,   and  lls 
pressure  means  tending  to  force  said  stylus 
to  cut  into  a  record  blank  when  said  stylus 
engages  the  blank,  of  counterbalancing 
means  for  said  pressure  means  comprising 

tracking  means  adapted  to  engage  the  blank,  12° 
and  gravity  means  automatically  exerting 
a  force  tending  to  move  said  pressure  means 
away  from  said  tracking  means,  substan- 

tially as  described. 

6.  In  a  device  of  the  class  described,  the  12° 
combination   with   a   vibratory   stylus,   and 
pressure  means  tending  to  force  said  stylus 
to  cut  into  a  record  blank  when  said  stylus 
engages  the  blank,  of  counterbalancing 

means  for  said  pressure  means  comprising  13° 
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a  pivoted  tracker  adapted  to  engage  the 
blank,  and  gravity  means  coacting  with  said 
tracker  and  automatically  exerting  a  force 
tending  to  move  said  pressure  means  away 

5  from  said  tracker,  substantially  as  de- 
scribed. 

7.  In  a  phonograph  recorder,  the  combi- 
nation with  a  body,  a  vibratory  member,  a 

recording  stylus  connected  with  said  vibra- 
10  tory  member,  and  means  connected  with  said 

body  for  supporting  said  vibratory  member, 
of  an  arm  pivoted  to  said  means,  and  a 
tracker  secured  to  said  arm,  said  arm  being 
weighted  on  the  same  side  of  its  pivot  as 

15  said  tracker  and  at  a  position  more  remote 
from  said  pivot  than  said  tracker,  substan- 

tially as  described. 
8.  In  a  phonograph,  the  combination  with 

a  body,  a  compensating  weight,  a  vibratory 
20  member  carried  by  said  compensating  weight 

and  a  recording  stylus  connected  to  said 
vibratory  member,  of  a  pivoted  arm  mount- 

ed on  said  compensating  weight,  and  a  tracker 
secured  to  said  arm,  said  arm  being  weighted 

25  on  the  same  side  of  its  pivot  as  said  tracker 
and  at  a  position  more  remote  from  said 

pivot  than  said  tracker,  substantially  as  de- 
scribed. 

9.  In  a  phonograph,  the  combination  with 
30  a  body,  a  compensating  weight,  a  vibratory 

member  carried  by  said  compensating  weight 
and  a  recording  stylus  connected  to  said 
vibratory  member,  of  a  lever  having  a  weight 
and  a  tracker  secured  thereto  on  one  side 

35  and  a  limiting  stop  adjustably  mounted 
therein  on  the  other  side  of  its  pivot,  sub- 

stantially as  described. 
10.  In  a  phonograph  recorder,  the  combi- 

nation with  a  body,  a  compensating  weight, 
40  a  diaphragm  carried  by  said  compensating 

weight,  and  a  recording  stylus  connected 
with  said  diaphragm,  of  a  lever  having  a 
weight  adjacent  one  extremity,  means  for 
pivotally  securing  said  lever  to  said  com- 

45  pensating  weight,  a  tracker  attached  to  said 
lever  intermediate  its  weight  and  pivot  and 
adapted  to  bear  upon  the  surface  to  be  re- 

corded upon  and  a  set  screw  mounted  in  said 
lever  and  adapted  to  bear  on  said  means  to 

50  act  as  a  limiting  stop  for  said  lever,  substan- 
tially as  described. 

11.  In  a  phonograph  recorder,  the  combi- 
nation with  a  diaphragm,  a  stylus  connected 

thereto,  and  gravity  means  tending  to  force 
55  said  stylus  to  cut  into  a  record  blank  when 

said  stylus  engages  the  blank,  of  means  ar- 
ranged to  engage  the  blank  and  counterbal- 

ance the  gravity  means  to  automatically 
cause  the  stylus  to  take  an  initial  cut  of  a 

fixed  amount  regardless  of  variations  in  the  60 
set  of  the  diaphragm,  substantially  as  de- 
scribed. 

12.  In  a  phonograph  recorder,  the  combi- 
nation with  a  diaphragm,  a  stylus  connected 

thereto,  and  gravity  means  supporting  said  65 
diaphragm  and  tending  to  force  said  stylus 
to  cut  into  a  record  blank  when  said  stylus 
engages  the  blank,  of  means  arranged  to 
engage  the  blank  and  counterbalance  the 
gravity  means  to  automatically  cause  the  70 
stylus  to  take  an  initial  cut  of  a  fixed  amount 
regardless  of  variations  in  the  set  of  the 
diaphragm,  substantially  as  described. 

13.  In  a  phonograph  recorder,  the  combi- 
nation with  a  diaphragm,  a  stylus  connected  75 

thereto,  and  pivoted  gravity  means  tending 
to  force  said  stylus  to  cut  into  a  record  blank 
when  said  stylus  engages  the  blank,  of  means 
arranged  to  engage  the  blank  and  counter- 

balance the  gravity  means  to  automatically  80 
cause  the  stylus  to  take  an  initial  cut  of  a 
fixed  amount  regardless  of  variations  in  the 
set  of  the  diaphragm,  substantially  as  de- 
scribed. 

14.  In  a  phonograph  recorder,  the  combi-  85 
nation  with  a  diaphragm,  a  stylus  connected 
thereto,  and  means  tending  to  force  said 
stylus  to  cut  into  a  record  blank  when  said 

stylus  engages  the  blank,  of  a  tracker  ar- 
ranged to  engage  the  surface  of  the  blank  90 

and  free  to  automatically  move  relatively  to 
said  stylus  when  the  recorder  is  placed  in 

engagement  with  the  blank,  and  means  co- 
acting  with  said  tracker  to  control  the  depth 
of  the  initial  cut  of  said  stylus,  said  last  95 
named  means  being  weighted  to  partly  coun- 

terbalance said  first  named  means,  substan- 
tially as  described. 

15.  In  a  phonograph  recorder,  the  combi- 
nation with  a  diaphragm,  a  stylus  connected  100 

thereto,  and  means  tending  to  force  said 
stylus  to  cut  into  a  record  blank  when  said 
stylus  engages  the  blank,  of  a  tracker  ar- 

ranged to  engage  the  surface  of  the  blank 
and  free  to  automatically  move  relatively  105 
to  said  stylus  when  the  recorder  is  placed 
in  engagement  with  the  blank,  and  pivoted 
means  coacting  with  said  tracker  to  control 
the  depth  of  the  initial  cut  of  said  stylus, 
said  last  named  means  being  weighted  to  110 
partly  counterbalance  said  first  named 
means,  substantially  as  described. 

This  specification   signed   and  witnessed 
this  17th  day  of  December  1910. 

NEWMAN  H.  HOLLAND. 
Witnesses : 

Frederick  Bachmann, 
Anna  It.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Peter  Hesselius,  re- 

siding at  Chicago,  in  the  county  of  Cook 
and  State  of  Illinois,  have  invented  certain 

5  new  and  useful  Improvements  in  Manually- 
Controlled  Phonographic  Mechanism,  of 
which  the  following  is  a  full,  clear,  concise, 
and  exact  description,  reference  being  had 
to  the  accompanying  drawings,  forming  a 

10  part  of  this  specification. 
My  invention  relates  to  musical  instru- 

ments incorporating  phonographic  mecha- 
nism and  has  for  its  object  certain  new  im- 

provements to  be  presently  set  forth. 
15  My  invention  may  be  applied  to  pianos 

or  organs  either  manually  played  or  me- 
chanically played. 

The  underlying  idea  of  my  invention  may 
readily  be  explained  in  connection  with  a 

20  pipe  organ.  Such  an  organ  is  provided  with 
one  or  more  manual  key-boards  in  which 
the  several  keys  denote  the  several  tones  and 
intervals  of  the  diatonic  musical  scale.  The 
organ  is  provided  also  with  a  number  of 

25  stops,  the  operation  of  any  one  of  which 
will  connect  its  own  set  of  reeds  or  pipes 

with  the  key-board,  so  that  the  manipula- 
tion of  the  keys  will  control  the  suppl}'  of 

air  to  the  pipes  or  reeds  of  the  organ  which 
30  may  be  connected  with  the  keys  by  means 

of  the  stops. 
There  are  certain  limitations  as  to  the 

variety  of  tones  or  tone  qualities  which  can 
be  secured  from  the  reeds,  pipes,  bells,  etc.. 

35  with  which  an  organ  may  be  equipped  and 
consequently  there  are  limitations  upon  the 
tone  quality  which  it  is  possible  to  secure 
in  a  pipe  organ.  While  for  example,  it  may 
be  an  easy  matter  to  construct  a  set  of  reeds 

40  to  simulate  the  tone  quality  of  a  clarinet  or 
flute,  it  is  difficult  if  not  impossible,  to  con- 

struct a  set  of  reeds  or  pipes  which  will 
closely  simulate  the  tone  quality  of  a  violin 
or  cornet. 

45  In  accordance  with  my  invention,  I  may 
equip  an  organ  with  phonographic  appara- 

tus for  reproducing  any  desired  note  of  any 
desired  tone  quality.  The  organ  is  equipped 
with  phonographic  apparatus  which  may  be 

50  placed  under  the  control  of  the  manual  key 
which  represents  middle  C,  whereby  the  de- 

pression of  the  key  will  cause  the  phono- 
graphic apparatus  to  produce  a  tone  having 

the  pitch  of  middle  C,  the  phonographic  ap- 
55  paratus  acting  to  produce  the  requisite  tone 

as  long  as  the  key  may  be  depressed.  The 
organ  is  equipped  with  another  phono- 

graphic record  which  when  reproduced  will 
sound  a  tone  having  the  pitch  of  the  musi- 

cal note  D.  Other  phonographic  apparatuses  60 
will  produce  the  other  tones  of  a  complete 
diatonic  scale,  the  phonographic  reproduc- 

tion of  each  note  being  under  the  control  of 
the  manual  key  assigned  to  each  such  tone  or 
pitch.  65 

It  one  set  of  phonographic  records  is  made 
by  recording  the  notes  of  the  diatonic  scale, 
as  produced  upon  a  violin,  then  the  phono- 

graphic mechanism  may  be  made  to  sound 
notes  or  tones  having  the  violin  quality,  but  70 
under  the  control  of  the  manual  keys  of  the 
organ.  By  means  of  this  arrangement  it  is 
possible  for  an  organist  to  play  a  piece  of 
music  in  the  usual  way  by  manipulation  of 
the  organ  keys,  the  music  being  produced  75 
with  the  tone  quality  of  a  violin,  the  suc- 

cession and  duration  of  notes  being  con- 
trolled at  will  by  the  organist  in  accordance 

with  his  manipulation  of  the  organ  keys. 
The  organ  may  be  equipped  not  only  with  80 

phonographic  apparatus  containing  records 
of  the  different  notes  as  produced  upon  a 
violin,  but  it  may  be  equipped  also  with  a 
diatonic   scale   of   phonographic   tones,   as 
produced  by  a  cornet,  a  bassoon,  a  trumpet,  85 
etc.    The  phonographic  reproductions  of  the 
tones  recorded  upon  the  phonographic  rec- 

ords simulate  very  closely  the  tone  qualities 
of  the  original  sounds  used  in  making  the 
phonographic  records.     As  a  result,  there-  90 
fore,  it  is  possible  to  equip  an  organ  with 
phonographic  records  which  will  enable  an 
organist,  by  manipulating  the  stops  which 
control  the  connection  between  the  keys  and 
the  several  sets  of  phonographic  records,  to  95 
reproduce  orchestral  music  with  surprising fidelity. 

The  tone  quality  of  the  sounds  recorded 
upon  the  phonographic  records  is  not  lim- 

ited to  the  tone  qualities  of  the  usual  orches-  100 
tral  instruments.  For  example,  the  organ 
may  be  equipped  with  a  set  of  phonographic 
apparatus  in  which  the  phonographic  record 
of  each  note  is  produced  by  a  human  voice 
or  by  human  voices.  Thus  a  soprano  voice  105 
can  sing  a  continuous  vowel  sound,  for  ex- 

ample "  ah  "  with  the  pitch  of  each  of  the 
notes  of  the  diatonic  scale  within  the  range 
of  the  soprano  voice.  An  alto  or  contralto 
voice  may  sing  the  notes  of  the  diatonic  scale  110 
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next  lower  in  register,  a  tenor  voice  may 
sing  the  next  lower  notes  and  a  bass  voice 
may  sing  the  lowest  notes  of  the  set.  There 
may  be  produced  in  this  way  a  phonographic 

5  voice  record  of  each  of  the  notes  of  a  di- 
atonic scale,  each  of  the  notes  or  tones  hav- 

ing the  quality  of  the  voice  or  voices  when 

singing  the  vowel  sound  "ah".  When  this 
set  of  phonographic  records,  together  with 

10  the  appropriate  reproducers  is  put  under 
the  control  of  the  manual  keys,  by  means  of 
a  suitable  stop,  then  the  manipulation  of  the 

organ  keys  will  cause  the  organ  to  "sing" 
in  conformit}7  with  the  organist's  manipula- 

15  tion  of  the  keys.  The  music  thus  produced 
in  the  operation  of  the  phonographic  repro- 

ducing apparatus  may  be  used  alone  or  in 
conjunction  with  music  produced  by  the 

ordinary  pipes  and  reeds  of  organs  hereto- 
20  fore  constructed. 

My  invention  may  be  embodied  in  pianos 
as  well  as  in  organs,  and  the  tone  producing 
mechanism  whether  incorporated  in  a  piano 
or  in  an  organ,  or  in  a  wholly  distinct  and 

25  separate  musical  instrument  of  a  new  class, 
may  be  operated  by  perforated  music  rolls 
and  pneumatic  or  electrical  actuating  mech- 

anism, which  may  be  substantially  identical 
with  that  with  which  pianos  and  organs  of 

30  the  prior  art  have  been  automatically 

"  played." 
A  pipe  organ  embodying  my  invention 

does  not  differ  essentially  from  pipe  organs 
of  the  prior  art,  except  as  to  the  mechanism 

35  involving  the  phonographic  reproduction  of 
sounds.  I  have  not  thought  it  necessary  or 
desirable  therefore  to  illustrate  the  old  and 

well  known  features  of  pipe  organ  construc- 
tions in  illustrating  my  invention.     I  have, 

40  however,  prepared  the  accompanying  draw- 
ings in  which — 

Figure  1  is  a  view  showing  more  or  less 
diagrammatically  one  arrangement  of  the 
phonographic    reproducing    mechanism,    in 

45  which  I  have  employed  three  sets  of  keys  in 
conjunction  with  a  like  number  of  cylinders, 
which  cooperate  with  reproducing  needles 
which  produce  sounds  or  notes  of  different 
tone  qualities.     Fig.  2  is  a  cross-sectional 

50  view  taken  on  line  2 — 2  of  Fig.  1,  some  of 
the  parts  being  removed  for  the  sake  of 
clearness;  this  view  showing  particularly 
the  arrangement  of  the  phonographic  record 
cylinders  upon  which  the  tones  of  the  di- 

55  atonic  scale  are  recorded,  and  also  the  device 
through  which  the  sounds  are  conveyed  to 
the  horns.  Fig.  3  is  a  cross-sectional  view 
taken  on  line  3 — 3  of  Fig.  1.  Fig.  4  is  an 
enlarged  cross-sectional  view  taken  on  line 

60  4 — i  of  Fig.  2.  Fig.  5  is  a  view  of  a  modified 
arrangement  wherein  a  different  set  of  sound 
boxes  is  employed  in  connection  with  a  ro- 

tating cylinder  upon  which  the  musical  tones 
or  notes  have  been  recorded.    Fig.  6  is  an- 

65  other  modification,  illustrating  more  or  less 

diagrammatically  an  arrangement  whereby 
three  different  volumes  or  tone  qualities  are 
secured  by  means  of  three  different  needles 
on  each  sound  box.  Fig.  7  is  a  top  view  of 
the  mechanism  for  adjusting  the  sound  boxes  70 
employed  in  the  modification  illustrated  in 
Fig.  6. 

Eeferring  now  to  Figs.  1  to  4  inclusive,  I 
have  shown  three  oanks  of  keys  8,  9  and  10, 
which  are  pivoted  to  the  frame  11  of  the  75 
instrument.     These  keys  conform  with  the 
arrangement  of  keys  as  heretofore  embodied 
in  pianos  and  organs.     Each  key  is  held  in 
its  normal  position  by  means  of  a  spring  as 
indicated  at  12, 13  and  14.     Each  of  the  keys  80 
is  provided  with   an  upwardly   extending 
arm  as  shown  at  15,  16  and  17,  these  arms 
cooperating  with  the  sound  dox  levers  18,  19 
and  20,  each  associated  with  a  phonographic 
sound  box  of  any  appropriate  type.     The  85 
sound  box  levers  are  secured  to  the  frame  11 

by  means  of  springs  21,  22  and  23,  the  ar- 
rangement being  such  that  the  sound  box 

levers  may  be  moved  up  and  down  in  con- 
formity with  the  depression  and  spring  con-  90 

trolled  elevation  of  the  keys,  8,  9  and  10. 
As  illustrated  more  particularly  in  Fig.  4, 
each  sound  box  lever,  as  for  example  18,  has 
pivoted  thereto  a  stylus  lever  24,  which  car- 

ries at  one  end  a  pointed  stylus  25,  and  the  95 
other  end  of- which  has  secured  thereto  a 
wire  or  rod  26,  or  other  suitable  connection 
with  the  diaphragm  27  of  the  sound  box. 
The  outer  end  of  the  sound  box  lever  18  is 
provided  with  a  tongue  28,  which  projects  100 
through   a   U-shaped   stirrup   29   extending 
downward  from  the  frame  11,  this  U-shaped 
stirrup  member  being  provided  for  the  pur- 

pose of  limiting  the  downward  movement  of 
the  sound  box  lever  18.     The  sound  box  has  105 
secured  thereto,  the  tone  arm  30  which  leads 
to  a  horn  as  indicated  at  31  in  Fig.  1.    As 
indicated  in  Figs.  2  and  3,  there  is  a  tone 
arm  leading  from  each  sound  box,  so  that 
when  any  one  of  the  stylus  points  25  is  in  110 
engagement  with  its  associated  cylinder  32, 
the  sound  produced  will  be  carried  through 
the  associated  tone  arm  to  the  horn.     The 
weight  of  the  sound  box  levers  18,  19  and  20 
maintains  the  reproducing  stylus  points  in  115 
proper  engagement  with  the  record  grooves 
in  the  peripheries  of  the  phonographic  cyl- 

inders 32. 

The  cylinders  32  of  any  composition  suit- 
able for  phonographic  reproduction,  are  120 

splined  upon  a  sleeve  33  as  shown  in  Fig.  2, 
this  sleeve  being  keyed  at  34  to  the  shaft  35, 
which  is  supported  at  one  end  in  a  fixed 

bearing  36,  and  at  the  other  end  in  a  remov- 
able bearing  37.  The  removable  bearing  37  125 

is  held  upon  a  support  38,  by  means  of  a 
bolt  39,  tightened  in  place  by  means  of  a  fly 
nut  40,  and  in  addition  to  which  there  is  a 

pin  41  cooperating  with  the  removable  bear- 
ing 37  to  fix  the  bearing  firmly  in  position.   130 

, 
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The  right-hand  end  of  the  shaft  35  is  pro- 
vided with  a  thin  flange  42,  which  serves  to 

take  the  end  thrust  of  the  sleeve  33  and  the 
cylinders  32. 

5  Each  of  the  cylinders  32  is  provided  as 
shown  with  a  phonographic  record  groove. 
One  of  the  phonographic  grooves  is  adapted 
when  its  cylinder  is  operated  at  normal 

speed  to  produce  the  note  C.  The  next  ad- 

"^  10  jacent  cylinder  is  provided  with  a  record groove  which  when  operated  at  the  same 
speed  will  produce  the  note  C  sharp,  the 
next  cylinder  is  provided  with  a  groove 
which  will  produce  the  note  D,  the  next  one 

15  which  will  produce  the  note  D  sharp,  the 
next  with  a  groove  which  will  produce  the 
note  E  and  so  on.  The  tone  quality  of  the 
notes  produced  by  the  phonographic  record 
grooves  will  depend  of  course  upon  the  tone 

2o  quality  of  the  sounds  which  have  been  em- 
ployed in  making  the  phonographic  records. 

If  the  grooves  have  recorded  the  notes  as 
played  on  a  violin,  the  sounds  reproduced  will 
have  a  violin  tone  quality.     If  the  phono- 

25  graphic  record  grooves  have  been  produced 
by  the  sounds  of  a  human  voice,  the  repro- 

ductions will  have  a  corresponding  tone 
quality.  In  any  event,  the  grooves  of  the 
record  cylinders  when  run  at  the  proper 

30  speed,  will  produce  the  several  tones  or 
notes  of  the  diatonic  scale. 

When  the  instrument  is  played,  the  phono- 
graphic record  cylinders  are  rotated  at  con- 

stant speed  by  means  of  the  sprocket  wheels 
35  43,  41  and  45,  connected  by  means  of  the 

sprocket  chains  46  and  47  with  a  sprocket 
wheel  48,  mounted  upon  a  shaft  49,  which 
shaft  carries  a  gear  50  in  mesh  with  a  pin- 

ion 51  carried  upon  the  shaft  of  the  motor 
40  52.  While  I  have  indicated  an  electrical  mo- 

tor connected  by  means  of  the  wires  53  and 
54  to  line  wires  55  and  56,  and  thus  with  a 
source  of  power  57,  and  with  a  switch  58  to 
control  the  flow  of  current,  it  will  be  un- 

45  derstood  that  this  representation  of  motor 
mechanism  is  purely  diagrammatical,  and 
that  any  suitable  motor  mechanism  operated 
or  governed  to  run  at  constant  speed  may  be 

employed  to  drive  the  phonographic  cylin- 
50  ders,  the  several  phonographic  cylinders  be- 

ing in  constant  rotation  at  the  proper  speed. 
The  depression  of  any  one  of  the  keys  8,  9 
or  10  will  effect  an  engagement  of  the  stylus 
needle  of  the  associated  sound  box  with  its 

55  cooperating  phonographic  cylinder,  to  cause 
the  production  of  a  tone  dependent  in 
quality  and  pitch  upon  a  record  graved 
upon  the  periphery  of  the  cylinder.  This 
arrangement  puts  it  within  the  power  of  the 

)  60  operator  to  play  any  desired  selection  by 
\  manipulation  of  the  manual  keys  which  con- 

trol the  phonographic  production  of  tones 
conforming  in  pitch  with  the  position  of 
the  keys  in  the  key-board.    In  Fig.  1, 1  have 

65  illustrated  three  sets  of  cylindrical  records. 

The  three  sets  of  cylinders  may  be  regarded 

as  equipped  with  grooves  adapted  to  pro- 
duce notes  of  different  tone  qualities,  or  they 

may  be  regarded  as  graved  to  produce  tones 
having  the  same  quality  but  different  de-  70 
grees  of  loudness. 

I  have  not  illustrated  the  usual  organ  stop 

mechanism  by  means  of  which  the  phono- 
graphic reproducers  may  be  connected  or 

disconnected  at  will  from  the  control  of  75 
the  manual  keys,  but  the  inter-position  of 
such  mechanism  is  well  understood  in  the 

organ  building  art,  and  it  would  add  noth- 
ing to  the  disclosure  of  my  invention,  to 

illustrate  this  somewhat  complicated  mecha-  go nism. 

When  it  is  desired  to  replace  any  one  of 

the  cylinders  32,  as  for  example  when  it  be- 
comes worn,  the  removable  bearing  37  is 

withdrawn  from  the  supporting  member  38,  85 
and  the  sleeve  33  is  removed  from  the  shaft 
35  whereupon  any  one  of  the  cylinders  32 
may  be  replaced. 

Referring  now  to  Fig.  5,  I  have  shown  a 
modified  arrangement  wherein  the  several  90 
keys  59  are  pivoted  to  a  rod  60,  suitably 
supported  by  the  frame  61,  the  springs  62 
serving  to  maintain  the  keys  in  their  normal 
elevated  positions.  Each  of  the  keys  is  pro- 

vided with  an  upwardly  extended  arm  63,  95 

each  arm  cooperating  with  a  stud  64  ex- 
tending outwardly  from  a  sound  box  65. 

Jiiach  sound  box  is  provided  with  a  lever  66, 
pivoted  to  the  sound  box  at  67,  and  carry- 

ing a  needle  68  which  is  arranged  to  be  100 

dropped  into  the  record  groove  69  of  a  rec- 
ord cylinder  70,  upon  the  depression  of  the 

associated  key  59.  The  cylindrical  record 
shown  at  70  is  one  of  a  number  of  records 
substantially  like  those  shown  in  Fig.  2,  the  105 
cylinder  70  being  mounted  upon  a  shaft  71 
which  shaft  is  provided  with  a  sprocket  wheel 
72  connected  by  means  of  a  chain  73  with  the 
sprocket  wheel  74  mounted  upon  a  shaft  75, 
suitably  supported  from  the  frame.  The  no 
shaft  75  is  provided  with  a  gear  wheel  76, 
meshing  with  a  pinion  77  carried  upon  a 
motor  shaft  78.  The  rotation  of  the  motor 

when  properly  governed  in  the  well  known 
manner  imparts  a  uniform  rotation  to  the  115 
record  cylinders  mounted  upon  the  shaft  71. 
When  therefore,  any  of  the  keys  59  is  de- 

pressed, the  needle  of  the  associated  sound 
box  is  dropped  into  the  groove  of  the  asso- 

ciated record  cylinder  whereupon  the  dia-  120 
phragm  79  of  the  sound  box  will  be  caused 
to  vibrate  to  produce  a  sound  which  is  car- 

ried through  the  tone  arm  80  and  the  horn 
81.  The  tone  arm  is  supported  as  shown 
from  the  frame  61  and  carries  the  associated  125 
sound  box  upon  a  pivoted  connection  which 
permits  the  sound  box  to  rotate  to  bring  its 
needle  into  engagement  with  the  associated 
record  cylinder.  In  order  to  regulate  the 
loudness  of  the  sounds  delivered  from  the  130 
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phonographic  reproducing  mechanism,  I 
have  illustrated  a  sound  damper  82  which  is 
carried  by  the  pin  83  just  at  the  junction  of 
the  tone  arms  and  the  horn  81.  An  arm  84 

5  secured  to  the  pin  83  carries  a  rod  85,  piv- 
oted to  a  lever  86  which  in  turn  is  pivoted 

to  the  frame  at  87,  and  it  is  connected  at  the 
far  end  to  a  push  rod  88  upon  the  front  end 
of  which  may  be  mounted  a  button  89.    This 

10  mechanism  provides  means  whereby  the  op- 
erator may  regulate  the  position  of  the 

damper  to  control  the  loudness  of  the  sound 
delivered  through  the  horn.  It  is  only  neces- 

sary to  have  one  damper  for  each  horn  in- 
15  asmuch  as  there  are  several  tone  arms  con- 

nected to  each  horn.  If  only  two  horns  are 
employed  it  is  necessary  to  employ  but  two 
levers  86,  which  levers  may  be  rotated  to 
different  positions   by  means   of   the   but- 

20  tons  89. 
Referring  now  to  Figs.  6  and  7,  I  have 

shown  in  diagrammatic  fashion  an  arrange- 
ment in  which  each  of  the  keys  91  is  pro- 
vided with  an  arm  92  upon  which  rests  the 

25  tone  arm  93  of  a  phonographic  reproducer. 
The  downward  movement  of  the  tone  arms 
in  this  arrangement  is  limited  by  stops  94. 
One  end  of  each  tone  arm  is  pivoted  at  95 
to  a  horn  96  suitably  mounted  upon  the 

30  frame  of  the  instrument.  The  other  end  of 
the  tone  arm  is  provided  with  a  sound  box 
97,  which  carries  a  diaphragm  98  and  this 
diaphragm  cooperates  with  a  triplicate  sty- 

lus lever  99,  the  several  stylus  levers  being 
85  mounted  upon  the  periphery  of  the  sound 

box,  as  shown.  One  arm  of  the  triplicate 
stylus  lever  is  provided  with  a  comparatively 
light  needle,  another  with  a  heavy  needle 
and  still  another  with  a  needle  of  medium 

40  thickness.  The  sound  box  is  rotatably 
mounted  upon  the  end  of  the  tone  arm 
whereby  any  one  of  the  three  needles  may  be 
brought  into  engagement  with  the  record 
groove  formed  in  the  periphery  of  the  pho- 

45  nographic  record  cylinder  100.  In  this  mod- 
ification, as  in  the  others,  the  record  cylin- 

der or  cylinders  or  set  of  cylinders  is  pro- 
vided upon  its  periphery  with  a  set  of  record 

grooves,  each  groove  adapted  to  produce  a 
50  note  of  the  diatonical  musical  scale.  The 

C3^1inders  or  set  of  cylinders  is  mounted  upon 
a  shaft  101,  whereby  they  may  be  rotated  in 
any  suitable  manner  such  for  example,  as 
bjr  means  of  an  electrical  or  spring  motor 

66  suitably  governed  and  controlled  to  produce 
a  uniform  speed  of  c}dinder  movement. 

Each  of  the  sound  boxes  in  the  arrange- 
ment shown  in  Figs.  6  and  7,  is  provided 

with  peripheral  gear  teeth  102  which  mesh 
60  with  the  teeth  103  upon  the  associated  regu- 

lating rack  104.  The  several  racks  104  are 
joined  to  a  frame  105  which  in  turn  is  pro- 

vided with  a  pair  of  adjusting  knobs  106, 
projecting  through  the  face  of  the  instru- 

«6  ment.     The  frame   105  together  with  the 

racks  101  may  be  placed  in  any  one  of  three 
different  positions,  that  is  to  say  an  inter- 

mediate position  as  shown  in  the  drawings, 
an  inner-most  position  where  the  buttons 
106  engage  the  face  of  the  instrument,  and  70 
the  other  and  outer-most  position,  where  the 

cross-piece  106'  engages  the  frame  of  the 
instrument.  The  inter-mediate  position  of 
the  frame  105  is  determined  by  a  spring 
actuated  plunger  107,  which  is  pressed  into  75 
a  notch  in  the  frame  as  shown  in  the  draw- ing. 

Assuming  that  the  sound  boxes  of  the  set 
adapted  to  reproduce  the  several  notes  of  the 
diatonic  scale  are  in  their  inter-mediate  po-  80 
sitions  as  controlled  by  the  racks  104  and  as 
shown  in  Fig.  6,  the  depression  of  a  key  91 
will  cause  the  associated  tone  arm  92  to  be 
lowered  until  the  stop  94  is  engaged,  under 
which  condition  the  medium  tone  needle  108  85 

will  be  dropped  into  the  groove  of  the  asso- 
ciated cylinder  100,  whereupon  the  constant 

speed  rotation  of  the  cylinder  will  cause  the 
production   of   a   uniform   note,   having   a 
pitch  and  tone  quality  dependent  upon  the  90 
undulations  of  the  groove  into  which  the 
needle  has  been  dropped.    The  sound  will  be 
delivered  from  the  tone  arm,  and  the  horn 
as  in  the  horns  heretofore  described.    When 
the  pressure  has  been  removed  from  the  key  95 

91,  the  spring  will  return  the  key  to  its  nor- 
mal position,  whereupon  the  tone  arm  92 

will  be  raised  to  withdraw  the  needle  of  the 
sound  box  from  the  grooves  shown  in  Fig. 
6,  thereby  terminating  the  production  of  the  100 
sound    controlled    by    that    phonographic 
record. 

If  the  operator  desires  a  louder  sound  hav- 
ing the  same  pitch  and  tone  quality,  he  will 

draw  out  the  buttons  106  until  the  cross  105 

piece  106'  engages  the  sleeve  109,  whereby 
all  of  the  sound  boxes  of  the  set  will  be  ro- 

tated to  bring  their  needles  110  into  the  po- 
sition formerly  occupied  by  the  needles  108. 

Under  these  conditions  as  before,  the  notes  110 
sounded  by  the  phonographic  apparatus  may 
be  controlled  by  the  manual  keys,  the  only 
difference  being  that  the  sound  will  not  be 
as  loud  as  was  formerly  the  case.  If  on 
the  other  hand,  the  operator  desires  an  in-  115 

creased  volume  of  tone,  he '  will  push  the buttons  106  inwardly  until  they  engage  the 
face  of  the  instrument.  This  movement  will 
cause  the  sound  boxes  to  be  rotated  upon 
their  axes  to  bring  their  needles  112  into  120 
such  positions,  that  the  depression  of  the 
associated  tone  arms  will  bring  them  into 
engagement  with  the  record  grooves  on  the 
face  of  the  cylinder  100.  The  sound  boxes 
may  desirably  be  slightly  weighted  at  111,  125 
to  assist  in  maintaining  their  balance.  The 
racks  104  are  desirably  hinged  at  113  to  the 
frame  105  so  that  there  may  be  no  disengage- 

ment between  the  gear  teeth  of  the  racks. 
and  those  on  the  peripheries  of  the  sound  130 



1,132,092 5 

boxes,  when  the  sound  boxes  are  depressed 
by  means  of  the  keys  91. 

It  will  be  apparent  that  I  have  not  en- 
deavored to  illustrate  the  details  of  the  de- 

5  sign  in  which  the  various  parts  of  the  mech- 
anism would  be  constructed  in  practice.  For 

example  the  phonographic  sound  boxes  are 
well  lcnown  articles  of  manufacture,  which 
those  skilled  in  the  art  can  adapt  to  suit  the 

10  conditions  imposed.  It  will  be  apparent  also 
that  other  details,  as  well  as  cylindrical 
records  may  be  adapted  for  use  in  an  instru- 

ment of  my  invention. 
It  should  perhaps  be  emphasized  that  the 

phonographic  record,  whether  engraved 
upon  a  cylinder  or  upon  a  disk,  must  be  sub- 

stantially uniform  throughout  the  entire 
length  of  the  groove,  that  is  to  say  the  cy- 

lindrical grooves  in  the  cylinders  shown  in 
the  accompanying  drawings  must  cooperate 
with  their  reproducers  to  produce  steady, 
uniform  tones  of  fixed  pitch  so  long  as  the 
reproducing  needles  remain  in  the  engage- 

ment with  the  record  grooves. 
While  I  have  herein  described  the  essen- 

tial concept  of  my  invention  and  have  illus- 
trated certain  modes  in  which  it  may  be 

embodied,  I  do  not  wish  to  be  limited  to  the 
precise  details  of  construction  herein  set 
forth,  because  obviously  many  modifications 
and  many  refinements  may  be  made  by 
those  skilled  in  the  art. 

What  I  claim  is : 

1.  In  a  phonographic  instrument,  the 
combination  of  a  casing,  a  record  engaging 
device,  a  key  lever  pivoted  to  the  casing,  and 
an  arm  carried  by  said  lever  disposed  be- 

tween the  pivot  and  finger  piece  arranged 
to  engage  the  under  side  of  the  said  record 

15 

20 

25 

30 

35 

engaging  device  to  normally  prevent  the  0 
engagement  of  the  same  with  the  record,  the 
record  engaging  device  being  caused  by 
gravity  to  engage  the  record  when  the  arm 
is  moved  to  release  the  under  side  of  the 
same. 

2.  In  a  phonographic  instrument,  the  com- 
bination of  a  casing,  a  key  lever  pivoted  to 

the  casing,  a  record  engaging  device  swiv- 
elly  mounted  at  substantially  its  central 
portion  and  adapted  to  swing  in  a  vertical 
plane,  an  extension  on  said  device,  and  an 
arm  carried  by  said  lever  arranged  to  en- 

gage the  under  side  of  the  said  extension  to 
normally  prevent  the  engagement  of  said  de- 

vice with  the  record,  the  record  engaging  de- 
vice being  caused  to  engage  the  record  when 

the  arm  is  moved  to  release  the  under  side  of 
the  extension. 

3.  In  a  phonographic  instrument,  the  com- 
bination of  a  casing,  a  key  lever  pivoted  to 

the  casing,  a  record  engaging  device  swivelly 
mounted  at  substantially  its  central  portion 
and  adapted  to  swing  in  a  vertical  plane,  an 
extension  on  said  device,  and  an  arm  carried 
by  said  lever  disposed  between  the  pivot  and 
finger  piece  arranged  to  engage  the  under 
side  of  said  extension  to  normally  prevent 

the  engagement  of  said  device  with  the  rec- 
ord, the  record  engaging  device  being  caused 

to  engage  the  record  when  the  arm  is  moved 
to  release  the  under  side  of  the  extension. 

In  witness  whereof,  I  hereunto  subscribe 
my  name  this  18th  day  of  February  A.  D., 
1914. 

PETER  HESSELIUS. 
Witnesses : 

A.  G.  Dahxquist, 
Atjgtjst  H.  L.  Aendt. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Horace  Sheble  and 

Frank:  L.  Capps,  citizens  of  the  United 

States,  and  residents  of  Philadelphia,  Penn- 
5  sylvania,  and  Bridgeport,  Connecticut,  re- 

spectively, have  invented  a  new  and  useful 
Improvement  in  Mounting  for  Sound-Boxes, 
which  invention  is  fully  set  forth  in  the  fol- 

lowing specification. 
10  This  invention  relates  to  graphophones  or 

other  talking-machines,  particularly  of  the 

type  employed  for  reproducing  disk  sound- 
records.  Such  instruments  are  commonly 

equipped  with  a  so-called  "tone-arm"    (a 15  hollow  arm  swiveled  to  communicate  with 

the  stationary  sound-conveyer  or  "horn," 
and  carrying  at  its  free  end  the  usual  sound- 

box with  its  diaphragm  and  stylus) .  Here- 
tofore, such  tone-arms  have  been  mounted 

20  not  only  for  horizontal  swing  but  also  to 
permit  vertical  swing,  or  there  has  been  a 
joint  in  the  tone-arm  to  permit  the  vertical 
swing.  In  such  constructions,  the  weight 
of  the  sound-box  or  of  the   (entire)   tone- 

25  arm  bears  upon  the  needle-point  and  forces 
it  down  upon  the  surface  of  the  record-disk. 
Moreover,  the  mechanical  construction  of 
such  joints  or  mountings  for  the  tone-arm 
are  more  or  less  complicated  and  unsatis- 

30  factory,  and  the  pressure  which  the  dead 
weight  imposes  upon  the  needle-point  has 
been  found  to  wear  out  the  record-groove 
unduly,  thus  destroying  the  life  of  the 
latter. 

35  One  object  of  the  present  invention  is  to 
provide  an  improved  manner  of  mounting 
the  pivoted  end  of  the  tone-arm,  which  shall 
be  simple  and  reliable  in  construction,  and 
which  permits  the  tone-arm  to  swing  in  a 

40  substantially  horizontal  plane  only,  thus 
holding  the  dead  weight  away  from  the  rec- 

ord-surface (but  necessitating  the  provision 
of  additional  means  for  imparting  the 
proper  pressure  to  force  the  stylus  against 

45  the  record-groove)  - 
A  second  object  of  the  present  invention 

is  to  provide  suitable  means  of  improved 
character  for  thus  holding  the  stylus  in 
proper   yielding   contact   with   the   sound- 

50  record,  while  permitting  the  sound-box  to  be 

adjusted  for  substitution  of  needles,  and 
also  for  compensating  automatically  for  ir- 

regularities in  the  surface  of  the  turntable 
or  in  the  thickness  of  the  record-disk  itself. 
The  invention  further  comprises  the  various  55 
features  of  construction  and  arrangement 
hereinafter  more  fully  set  forth  and  claimed. 
Although  the  invention  may  be  embodied  in 
various  forms,  it  will  be  best  understood  by 
reference  to  the  annexed  drawings,  in  60 

which — Figure  1  is  a  side  view,  partly  in  vertical 
section,  of  one  embodiment  of  the  inven- 

tion ;  and  Fig.  2  is  a  plan  of  the  same ;  Fig. 
3,  on  a  larger  scale,  is  a  horizontal  section  65 
through  the  line  III— III  of  Fig.  1;  Fig.  4 
is  a  vertical  section  through  the  line  IV — IV 
of  Fig.  3;  Fig.  5  is  a  similar  view  through 
the  line  V — V  of  Fig.  2;  Fig.  6  is  a  longi- 

tudinal section  of  a  detail;  and  Fig.  7  is  a  70 
view,  in  vertical  section,  of  a  simple  man- 

ner of  mounting  the  pivoted  end  of  the 
tone-arm. 

In  these  drawings,  1  is  the  thimble  or  sta- 
tionary ring,  adapted  to  be  secured  upon  or  75 

adjacent  to  the  base-plate  of  the  talking- 
machine,  and  communicating  with  the  sta- 

tionary sound-conveyer  or  horn  (not  shown). 
The  upper  end  of  this  thimble  is  exteriorly 
screw-threaded,  at  2.  80 

3  is  the  substantially  horizontal  tone-arm, 
,  whose  down-turned  larger  end  is  exteriorly 
screw-threaded  at  4,  but  in  the  opposite  di- 

rection to  the  screw-threads  2. 
5  is  a  knurled  coupling-ring  fitting  the  85 

adjacent  ends  of  the  two  members  and  hav- 
ing the  two  sets  of  interior  screw-threads  en- 

gaging the  threads  2  and  4  respectively.  If 
desired,  a  set-screw  6  may  pass  through  the 
ring  to  hold  it  stationary  upon  either  mem-  90 
ber,  as  1. 
Any  suitable  sound-box  (such  as  that  of 

Patent  No.  1,014,240)  is  carried  at  the  free 
outer  end  of  the  tone-arm,  so  as  to  swing 
only  in  a  horizontal  plane.  The  sound-box,  95 
therefore,  should  have  some  means  for  hold- 

ing its  stylus  in  suitable  engagement  with 
the  record,  and  for  automatically  compen- 

sating for  irregularities  in  the  plane  sur- 
face of  the  turntable  or  in  the  thickness  of  100 
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the  particular  record-disk  employed;  and  it 
should  also  have  means  for  permitting  a  re- 
producing-stylus  to  be  substituted. 

A  preferred  construction  for  this  purpose 
5  is  illustrated  in  Figs.  3-6,  illustrating  an  ar- 

rangement in  which  the  sound-box  is  detach- 
ably  secured  to  a  cup  that  is  journaled  in 
the  outer  end  of  the  tone-arm  and  acted 

upon  by  spring-pressure  to  force  the  stylus 
10  into  proper  contact  with  the  record-disk. 

More  specifically,  an  enlargement  8  is  pro- 
vided at  the  outer  end  of  the  tone-arm,  and 

in  this  is  secured  a  spider  9,  having  a  cen- 
tral bearing,  in  which  is  journaled  the  rod 

15  10,  whose  inner  end  is  screw-threaded  and 
turns  loosely  in  a  screw-threaded  seat  in  the 
elbow  11  of  the  tone-arm.  Upon  the  outer 
end  of  the  rod  10,  beyond  the  spider  9,  is 
secured   the   cup    12,   fitting   rather   snugly 

20  within  the  enlargement  8,  to  rotate  freely 
therein;  but  a  set-screw  13  passes  through 
the  enlargement  8  into  an  elongated  slot  m 
the  cup,  to  limit  the  rotation  of  the  latter. 
An  outer  cup  14  is  secured  to  the  cup  12,  just 

25  beyond  the  end  of  the  enlargement  8.  A  C- 
spring  15,  located  within  the  inner  cup  12, 
is  secured  at  one  end  to  the  inner  end  of  the 

set-screw  13,  and  at  its  other  end  to  the  in- 
terior wall  of  the  cup  12,  as  by  a  screw  16. 

30  The  tension  of  this  spring  tends  to  rotate 
the  cup  12  in  the  direction  indicated  by  the 
arrow  in  Fig.  4  (counter-clockwise),  but  the 
amount  of  rotation  is  limited  by  the  shoulder 
17   of   the   slot    abutting   against   the   set- 

35  screw  13. 
The  sound-box  7  has  at  its  rear  the  tube 

provided  with  the  bayonet- joint  groove 
consisting  of  the  longitudinal  portion  18 
and  the  circumferentially-extending  portion 

40  19,  the  latter  terminating  in  a  counter-sunk 
seat  20.  A  spring-pressed  plunger  21  passes 
through  the  walls  of  the  cups  14  and  12,  and 
its  tapered  end  is  adapted  to  engage  the 
bayonet-groove    of    the    sound-box,    being 

45  forced  downward  into  engagement  therewith 
by  means  of  the  C-spring  24,  located  in  the 
annular  space  between  the  two  cups  12  and 
14.  A  shield  22,  lying  at  a  diagonal  to  the 
tangent,  is  carried  by  enlargement  8   and 

50  extends  over  the  head  of  plunger  21.  This 
particular  bayonet-joint  and  spring-plunger 
arrangement  is  found  in  the  pending  appli- 

cation, S.  N.  505,459,  and  in  itself  is  not  our 
present    invention,    which,    however,    com- 

55  prises  the  use  of  such  spring-plunger  bayo- 
net-joint connection  between  the  sound-box 

and  a  cup  having  limited  axial  reciprocation 
within  the  end  of  the  tone-arm. 
The  operation  of  the  device  is  obvious. 

60  The  detachable  sound-box  is  readily  mount- 
ed or  removed :  to  mount  it,  the  longitudinal 

groove  18  is  made  to  engage  the  tip  of  the 
plunger  21   and  forced  home,  and  turned 

counter-clockwise  until  the  plunger  engages 
the  counter-sunk  seat  20;  and  to  remove  it,  65 
the  reverse  operation  is  performed.     When 
the  sound-box  is  in  position,  the  stylus  will 
occupy  the  position  23  indicated  in  Fig.  5; 
and  the  yielding-pressure  of  the  C-spring 
15   (Fig.  4)   holds  it  in  proper  relation  to  70 
the  surface  of  the  record-disk,  the  resiliency 
of  the  spring  automatically  compensates  for 
variations  in  the  thickness  or  plane  surface        ) 
of  the  record-disk  or  of  the  turntable.    In 

removing  the  sound-box,  it  is  turned  counter-  75 
clockwise,   against  the  tension   of   the   C- 
spring  15,  until  the  rear  shoulder  of  the  slot 
(of  the  cup  12)   engages  the  set  screw  13, 
after  which  the  sound-box  turns  within  the 
cup  until  the  plunger  21  is  in  line  with  the  80 

longitudinal  groove  18  of  the  bayonet- joint. 
In  this  position,  the  sound-box  can  be  drawn 
out  and  removed,  or  a  fresh  needle  can  be 
substituted  without  removing  the  sound-box. 
In  short,  instead  of  securing  the  sound-box  85 
directly  to  the  end  of  the  tone-arm,  there  is 
an  interposed  member  which  has  a  limited 

spring-pressed  axial  play  in  the  tone-arm, 
and  the  sound-box  is  detachably  secured  to 
this  member.  90 
We  have  thus  described  our  invention 

with  some  particularity  of  detail,  but  only 
for  the  sake  of  clearness,  since  parts  of  our 
invention  may  be  used  to  the  exclusion  of 

other  parts,  and  modifications  of  construe-  95 
tion  and  arrangement  may  be  resorted  to, 
without  in  any  case  departing  from  the 
spirit  of  our  invention,  which  comprises 

broadly  the  simple  mounting  of  the  tone- 
arm  at  its  stationary  end  so  that  it  will  have  100 
only  horizontal  play  and  will  not  impart  its 
weight  upon  the  stylus,  and  the  provision  of 
means  for  automatically  adjusting  the  verti- 

cal position  of  the  stylus-point  and  also  for 
permitting  change  of  needles,  without  hav-  105 
ing  to  provide  a  separate  joint  in  the  air- 
passage  for  that  purpose. 

Having  thus  described  our  invention,  we 
claim : 

1.  As  an  article  of  manufacture,  the  here-  110 
in  described  sound-conveyer,  consisting  of 
an  exteriorly-threaded  ring  or  thimble,  a 
tone-arm  having  exterior  screw-threads  run- 

ning in  the  opposite  direction,  a  ring  hav- 
ing two  sets  of  interior  screw-threads  for  115 

engaging  the  two  screw-threads  aforesaid, 
a  sound-box  and  its  stylus  supported  by  the 
other  end  of  said  tone-arm,  and  means  for 
holding  said  stylus  yieldingly  in  proper  re- 

lation to  the  record-disk.  120 
2.  In  a  talking-machine,  the  combination 

with  a  tone-arm  mounted  to  swing  in  a  hori- 
zontal plane  only,  of  a  spider  secured  in  the         V 

end  of  said  tone-arm,  a  cup  fast  upon  a  rod  j 
journaled  in  said  spider,  a  spring  to  force  125  ̂  
said  cup  axially  in  one  direction,  means  to 
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10 

limit  the  amount  of  such  rotation,  and  a 

sound-box  detachably  secured  to  said  cup. 
3.  In  a  talking-machine,  the  combination 

with  a  screw-threaded  ring  secured  adjacent 
the  sound-conveyer  or  horn,  a  hollow  arm 
for  carrying  the  sound-box  and  having  its 
opposite  end  screw-threaded,  and  a  cou- 

pling-ring uniting  the  two  members  afore- 
said by  means  of  screw-threads  engaging 

the  two  screw-threads  aforesaid. 
In  testimony  whereof  we  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

HOEACE  SHEBLE. 
FEANK  L.  CAPPS. 

Witnesses  for  Sheble: 
C.  A.  L.  Massee, 
Ealph  L.  Scott. 

Witnesses  for  Capps : 
Victor  H.  Emerson, 
W.  E.  Lyle. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents. 
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UNITED  STATES  PATENT  OFFICE. 
JOHN  LYMAN  STEVENS,  OF  SOUTH  BEND,  WASHINGTON. 

PHONOGEAPH. 

1,132,497. Specification  of  Letters  Patent.  Patented  Mar.  16,  1915. 

Application  filed  October  5,  1910.     Serial  No.  585,467. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  Lyman  Stevens, 

a  citizen  of  the  United  States,  residing  at 
South  Bend,  in  the  county  of  Pacific  and 

5  State  of  Washington,  have  invented  new  and 
useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  phonographs  of 
the  cylinder  record  type  and  the  principal 

10  object  of  the  invention  is  to  provide  an  im- 
proved phonograph  in  which  the  stylus  and 

sound  reproducer  are  stationary  and  the  cyl- 
inder movable  longitudinally  thereunder. 

Another  object  of  the  invention  is  to  im- 
15  prove  and  simplify  the  construction  and  op- 

eration of  apparatus  of  this  character  so  as 
to  be  comparatively  simple  and  inexpensive 
to  manufacture,  reliable  and  efficient  in  use 
and  readily  operated. 

20  Another  object  of  the  invention  is  the  pro- 
vision of  a  novel  record  operating  means 

for  simultaneously  rotating  the  record  and 
giving  it  a  movement  of  translation  under 
the  stylus  of  the  reproducer  which  is  sta- 

25  tionary. 
With  these  objects  in  view  and  others,  as 

will  appear  as  the  description  proceeds,  the 
invention  comprises  the  various  novel  fea- 

tures of  construction  and  arrangement  of 
30  parts  which  will  be  more  fully  described 

hereinafter  and  set  forth  with  particularity 
in  the  claim  appended  hereto. 

In  the  accompanying  drawings,  which 
illustrate  one  embodiment  of  the  invention, 

35  Figure  1  is  a  front  view  of  the  phonograph. 
Fig.  2  is  an  end  view  thereof.  Fig.  3  is  a 
transverse  section  on  the  line  3 — 3  of  Fig.  1. 
Fig.  4  is  a  plan  view. 

Similar  reference  characters  are  employed 

40  to  designate  corresponding  parts  through- 
out the  several  views. 

Referring  to  the  drawings  A  designates 
the  usual  box  or  casing  in  which  the  motor 
mechanism,  not  shown,  is  mounted.    On  the 

45  top  of  this  casing  are  two  horizontal  rails  1, 
which  constitute  a  track  on  which  travels  a 
carriage  B  having  grooved  wheels  2  riding 
on  the  rails.  This  carriage  has  an  upwardly 

extending  pedestal  or  bearing  3  at  one  end 
50  in  which  is  rotatably  mounted  a  horizontal 

record  cylinder  4,  the  journal  of  the  record 
cylinder  being  provided  with  a  stepped  pul- 

ley 5  for  receiving  a  belt  6  whereby  the  cyl- 
inder is  driven.    The  pedestal  or  bearing  is 

55  made  of  two  parts  connected  together  by  a 
hinge  7  so  that  the  cylinder  can  be  thrown 

upwardly  to  facilitate  replacing  or  removal 
of  the  record. 

Mounted  in  the  lower  part  of  the  pedestal 
3  is  a  rotating  shaft  8,  which  is  disposed  6(> 
parallel  with  the  axis  of  the  cylinder  4  and 
on  one  end  is  a  reversely  disposed  stepped 
pulley  9  around  which  the  belt  6  passes. 

This  shaft  is  provided  with  screwthreads  9' 
of  such  a  pitch  that  it  will  cause  the  cylinder  65 
to  move  longitudinally  at  the  same  rate  as 
the  sound  producing  groove  in  the  record. 
Mounted  on  the  box  A  is  an  L-shaped  sup- 

port 10,  provided  with  a   finger  piece  19, 
said  support  having  seated  in  its  long  arm  70 
20  a  half  nut   11  that  engages  under  the 
threaded  portion  of  the  shaft.    This  support 
is  hinged  at  12  to  the  box  and  yieldingly 
held  beyond  a  predetermined  position  by  a 
spring  13,  the  support  being  rigidly  held  in  75 
a  predetermined  position  by  the  end  of  the 
short  arm  21  coming  into  flat  contact  with 
the  upper  surface  of  the  casing  A.     The 
shaft  slides  through  a  bearing  14  on  one 
end  of  the  box  A  and  at  this  bearing  is  a  go 
stepped  pulley  15  that  is  keyed  to  the  shaft 
no  that  the  latter  can  slide  back  and  forth 
in  the  pulley,  the  said  pulley  being  rotated 
by  a  belt  16  that  passes  around  a  stepped 
pulley  17  on  the  drive  shaft  of  the  motor  35 
mechanism  within  the  box  A.     By  means 
of  the  belts  6  and  16  the  speed  of  rotation 
of    the    record    can    be    changed    at    will. 
Mounted  on  the  box  is  the  usual  sound  re- 

producing device  C  that  includes  a  stylus  90 
i8  that   rides  on  the  record  in  the  usual 
manner. 

The  nut  11  on  the  support  10  is  disposed 
at  one  end  of  the  shaft  and  as  the  motor  is 

turned  the  shaft  will  rotate  and  cause  rota-  95 
tion  of  the  record.  At  the  same  time  the 
nut  will  cause  the  shaft  and  carriage  B 

with  its  attached  parts  to  move  longitudi- 
nally, thereby  carrying  the  record  under  the 

relatively  stationary  stylus.  When  the  end  100 
of  the  record  has  been  reached  it  is  merely 
necessary  to  depress  the  support  10  from 
the  restricted  resilient  portion  22,  thereby 
disengaging  the  nut  11  from  the  threaded 
shaft  so  that  the  carriage,  together  with  its  105 
attached  parts  can  be  returned  to  its  initial 

position  for  repeating  the  record  or  for  ap- 
plying a  new  one  thereto. 

From  the  foregoing  description,  taken  in 
connection   with  the  accompanying  draw-  no 
ings,  the  advantages  of  the  construction  and 
of  the  method  of  operation  will  be  readily 
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apparent  to  those  skilled  in  the  art  to  which 
the  invention  appertains,  and  while  I  have 
described  the  principle  of  operation  of  the 
invention,  together  with  the  apparatus 

5  which  I  now  consider  to  be  the  best  embodi- 
ment thereof,  I  desire  to  have  it  understood 

that  the  apparatus  shown  is  merely  illus- 
trative, and  that  such  changes  may  be  made 

when  desired  as  are  within  the  scope  of  the 
10  claim  appended  hereto. 

Having  thus  described  the  invention  what 
is  claimed  as  new,  is : — 

In  combination  with  a  phonograph  casing, 
a  feed  screw  and  a  half  nut  for  said  screw, 

,  ■  of  a  support  for  said  half  nut  comprising 
an  L-shaped  member  having  a  long  arm,  a 
short  arm  and  a  finger  piece,  a  hinge  se- 

cured to  the  short  arm  and  casing  for  pivot- 
all}'  mounting  said  membpr  on  said  casing, 
said  member  being  rigidly  supported  in  a  20 
predetermined  position  by  the  end  of  the 
short  arm  adjacent  said  hinge  coming  into 
flat  contact  with  said  casing,  and  a  spring 
interposed  between  the  long  arm  and  casing 
for  yieldingly  supporting  the  said  member  25 
beyond  its  predetermined  position  and  in 
operative  engagement  with  said  screw. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOHN  LYMAN  STEVENS. 

Witnesses : 
H.  W.  B.  Hewen, 
Ida  B.  Stark. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
SAMUEL  M.  MACOMBEB,,  OF  STOCKTON,  CALIEOBNIA. 

SOUND-MODIEIER. 

1,132,729. Specification  of  Letters  Patent.  Patented  Mar.  23, 1915. 

Application  filed  June  23, 1914.     Serial  No.  846,778. 

To  oil  whom  it  may  concern: 
Be  it  known  that  I,  Samuel  M.  Macom- 

ber,  a  citizen  of  the  United  States,  residing 
at  Stockton,  in  the  county  of  San  Joaquin, 

5  State  of  California,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Modifiers;  and  I  do  declare  the  following 
to  be  a  clear,  full,  and  exact  description  of 
the  same,  reference  being  had  to  the  accom- 

10  panying  drawings,  and  to  the  characters  of 
reference  marked  thereon,  which  form  a 
part  of  this  application. 

This  invention  relates  to  improvements 
in  devices  for  the  reproduction  of  sound, 

15  and  particularly  to  that  part  known  as  the 
reproducer.  By  the  addition  of  my  im- 

proved invention  the  sound  from  the  repro- 
ducer may  be  increased  or  decreased  in  vol- 

ume, as  may  be  desired. 
20  A  further  object  of  the  invention  is  to 

produce  a  simple  and  inexpensive  device 
and  yet  one  which  will  be  exceedingly  effec- 

tive for  the  purposes  for  which  it  is  de- 
signed. 

25  These  objects,  I  accomplish  by  means  of 
such  structure  and  relative  arrangement  of 
the  parts  as  will  fully  appear  by  a  perusal  of 
the  following  specification  and  claims. 

On   the   drawings,  similar   characters  of 
30  reference  indicate  corresponding  parts  in 

the  several  views. 
Figure  1  is  a  partly  broken  out  section  of 

the  modifier.  Fig.  2  is  a  view  showing  the 
modifier  as  fastened  to  the  reproducer. 

35  Referring  now  more  particularly  to  the 
characters  of  reference  on  the  drawings, 
the  numeral  1  designates  the  main  body 
portion  of  the  device  provided  with  a  cen- 

tral orifice  2  leading  to  the  closed  tip  3,  as 
40  shown. 

At  4  are  threads  for  screwing  the  modifier 
into  the  reproducer  5  as  shown  in  Fig.  2. 
Through  the  member  1  are  the  openings  6 
for  the  passage  of  the  sound  from  the  repro- 

45  ducer  to  the  cap  7  mounted  upon  the  threads 
8  of  the  member  1.  The  opening  9  is  ad- 

justed by  moving  this  cap  7  up  or  down  on 
the  threads  8,  thereby  giving  a  greater  or 
smaller  passageway  for  the  emission  of  the 

50  sound  around  the  tip  3  of  said  member  1. 
On  the  lower  portion  of  the  cap  7,  I  have 

provided  a  vertical  slot  10  adjacent  a  hori- 
zontal slot  11  by  means  of  which  when  the 

tips  12  thus  formed  by  said  slots  are  bent 
slightly  inward,  a  sufficient  amount  of  pres-  55 
sure  is  brought  to  bear  upon  the  threads  8 
to  form  a  lock  to  hold  the  cap  7  in  any  de- 

sired position.  To  the  outer  extremity  of 
the  cap  7  may  be  connected  a  rubber  tube  13 
leading  to  the  horn  14  of  a  phonograph  or  60 
talking  machine.  When  a  hornless  instru- 

ment is  used,  the  modifier  may  be  connected 
in  the  conductor  leading  to  the  sound  box 

placed  below. 
From   the  foregoing  description  it  will  65 

readily  be  seen  that  I  have  produced  such  a 
device  as  substantially  fulfils  the  objects  of 
the  invention  as  set  forth  herein. 

While  this  specification  sets  forth  in  de- 
tail the  present  and  preferred  construction  70 

of  the  device,  still  in  practice  such  deviations 
from  such  details  may  be  resorted  to  as  do 
not  form  a  departure  from  the  spirit  of 
the  invention  as  defined  by  the  appended 
claims.  75 

Having  thus  described  my  invention  what 
I  claim  as  new  and  useful  and  desire  to  se- 

cure by  Letters  Patent  is : — 
1.  A  sound  modifier  of  the  type  described 

comprising  a  centrally  orificed  member  pro-  80 
vided  with  openings  in  its  sides,  and  a  tip 
extending  beyond  said  openings,  and  a  cap 
threaded  upon  said  member  and  inclosing 
said  openings  and  said  tip,  said  cap  being 
provided  with  an  opening  in  its  end  in  sub-  85 
stantial  alinement  with  said  tip,  as  de- 
scribed. 

2.  A  sound  modifier  of  the  type  described 
comprising  a  centrally  orificed  member  ta- 

pered at  one  end,  the  small  end  of  said  ta-  90 
pered  portion  being  closed  and  provided 
with  an  extended  tip  of  a  greater  diameter 
than  said  tapered  portion,  said  member  be- 

ing provided  with  openings  in  the  sides  of 
said  tapered  portion  and  a  cap  mounted  on  95 
said  member  and  inclosing  said  tapered  por- 

tion, said  cap  having  an  opening  in  its  end, 
as  described. 

3.  A  sound  modifier  of  the  type  described 
comprising  a  centrally  orificed  member  ta-  100 
pered  at  one  end  and  provided  with  open- 

ings in  its  sides  and  an  extended  tip  above 
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said  openings,  a  threaded  portion  on  said  In  testimony  whereof  I  affix  my  signa- 
member  and  a  cap  provided  with  interior  ture  in  presence  of  two  witnesses. 
threads  adapted   to  receive   said   threaded  SAMUEL  M.  MACOMBER. portion  or  said  ormced  member,  such  cap 
being  provided  with  vertical  slots  in  said  Witnesses: 
threaded  portion  and  horizontal  slots  regis-  Stephen  N.  Blewett, 
tering  with  said  vertical  slots,  as  described.  Vtjadine  Warner. 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Peter  Weber,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
Orange,  in  the  county  of  Essex  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Talking-Machines, 
of  which  the  following  is  a  description. 
My  invention  relates  to  talking  machines 

and  more  particularly,  but  not  exclusively, 
10  to  machines  of  the  type  in  which  a  flat  or 

disk  record  having  vertically  undulating 
record  impressions  is  operated  upon. 

The  principal  object  of  my  invention  is 
the  provision  of  improved  means  for  con- 

15  trolling  the  feeding  of  the  reproducer  across 
the  record  surface,  these  means  being  pref- 

erably so  constructed  and  arranged  as  to  po- 
sition the  reproducer  on  or  withdraw  the 

same   from  the  record   surface  simultane- 
20  ously  with  the  engagement  and  disengage- 

ment resepectively  of  the  usual  feed  nut  and 
feed  screw. 

Another  object  of  my  invention  is  to  pro- 
vide a  novel  construction  and  mounting  for 

25  the  reproducer,  whereby  the  stylus  is  per- 
mitted to  follow  the  record  groove  regard- 

less of  irregularities  therein.  In  conform- 
ity with  this  last  named  object,  I  preferably 

mount  the  stylus  supporting  member  mov- 
30  ably  with  respect  to  the  body  of  the  repro- 

ducer so  that  the  stylus  has  great  freedom 
in  tracking  the  record  groove  and  a  mount- 

ing of  small  inertia  is  obtained. 
In  order  that  my  invention  may  be  better 

35  understood,  attention  is  hereby  directed  to 
the  accompanying  drawings  forming  part 
of  this  specification,  and  in  which — 

Figure  1  represents  an  elevation  partly 
in  section  of  a  portion  of  a  talking  machine 

40  embodying  my  invention;  Fig.  2  represents 
a  plan  view  partly  in  section  taken  on  the 
line  2 — 2  of  Fig.  1  of  certain  details  of  con- 

struction; Fig.  3  represents  a  side  elevation 
of  a  modified  form  of  a  detail  of  construc- 

45  tion;  and  Fig.  4  represents  a  side  elevation 
partly  in  central  vertical  section  of  a  modi- 

fied form  of  reproducer  constructed  in  ac- 
cordance with  my  invention. 

In  all  of  the  views,  like  parts  are  desig- 
j    50  nated  by  the  same  reference  numerals. 

Referring  to  the  drawings,  the  sound  re- 
producer 1  comprises  a  diaphragm  2  mount- 

ed in  a  casing  or  support  3,  an  arm  4  hinged 
to  the  casing  as  at  5,  and  connected  to  the 

55  center  of  the  diaphragm,  and  an  arm  6  car- 

rying a  stylus  7  and  pivoted,  as  at  8,  to  the 
arm  4.  The  arms  4  and  6  extend  substan- 

tially parallel  to  the  diaphragm  2  and  the 
surface  of  a  record  9  mounted  on  the  rota- 

table  table  or  support  9',  the  arm  6  being  80 
preferably  jdeldably  held  in  its  central  po- 

sition, as  by  a  tension  spring  10  connected 
to  an  extension  11  on  said  arm  and  a  lug  12 
depending  from  the  arm  4. 
The  reproducer  shown  and  described  65 

above  is  adapted  for  use  with  records  having 
vertically  undulating  record  impressions, 
the  mounting  of  the  stylus  in  the  pivoted 
arm  6  permitting  the  stylus  to  oscillate  lat- 

erally and  thereby  faithfully  follow  the  rec-  70 
ord  groove  regardless  of  the  irregularities 
therein. 

The  reproducer  is  secured  to  the  arm  13  of 
a  sound  conveyer  or  conduit  leading  to  an 
amplifier  14,  this  arm  being  provided  with  a  75 
ball  and  socket  joint  comprising  two  mem- 

bers 15  and  16  connected  by  a  pivot  17, 

wherebj''  an  up  and  down  movement  of  the 
reproducer  is  permitted.  This  movement  of 
the  reproducer  is  limited  by  the  engagement  80 
of  the  member  15  with  the  shoulder  18  on 
the  member  16.  The  arm  13  of  the  sound 

conveyer  is  rearwardly  directed  from  the  re- 
producer, as  shown,  to  a  bend  19  whence  it 

descends  vertically  as  shown  at  20  through  85 
a  bearing  21  in  the  top  22  of  the  motor  cas- 

ing. The  vertically  directed  portion  20  of 
the  said  arm  is  preferably  closed  at  its  lower 
end  and  is  provided  with  a  lateral  opening 
23  in  register  with  the  opening  in  the  end  of  90 
the  horizontal  portion  of  an  angular  sound 
conduit  24  which  is  rigidly  secured  to  the 
bearing  21.  The  opening  23  is  made  of 
considerable  width  so  as  to  permit  pivotal 
movement  of  the  arm  13  without  closing  or  95 
partially  closing  the  said  opening  in  the 
conduit  24.  The  lower  end  of  vertical  por- 

tion 20  of  the  arm  13  carries  a  pivot  25 
whereby  the  said  arm  is  rotatably  mounted 
on  a  bearing  26  which  is  supported  upon  100 
and  capable  of  being  adjusted  vertically 
by  a  screw  27  mounted  in  a  flange  28  pro- 

jecting from  the  conduit  24.  This  conduit 
and  the  inn  er  end  of  the  amplifying  horn  14 
are  secured  together  by  flanges  29  and  30.  105 
The  bearing  21,  as  shown,  is  provided  with 
a  flat  plate-like  portion  31  secured  to  the 
top  of  the  motor  casing,  the  vertical  portion 
20  of  the  arm  13  being  provided  with  an 
annular  projecting  portion  32  adapted  to  en-  110 
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gage  the  portion  31  of  the  bearing  21  to  sup- 
port the  arm  13  when  the  pivot  25  is  suffi- 

ciently lowered  or  is  removed. 
In  order  to  provide  means  for  positively 

5  feeding  the  reproducer  across  the  record 
surface,  I  provide  a  sector  33  having  gear 
teeth  34  upon  a  flange  35  at  the  forward 
end  thereof,  this  sector  being  supported 
from    the    inclined    central    portion    of    a 

10  bracket  36  by  a  horizontal  pivot  37.  The 
bracket  36  is  provided  at  its  ends  with  upper 
and  lower  horizontal  portions  38  and  39  re- 

spectively, the  lower  portion  39  being 
formed  with  a  collar  40  surrounding   the 

16  portion  20  of  the  pivoted  sound  conduit  and 
secured  thereto  by  a  screw  41.  The  teeth  34 
on  the  sector  are  adapted  to  be  held  by  the 
action  of  gravity  on  the  pivoted  sector  in 
mesh  with  a  suitable  driving  member,  such 

20  as  a  worm  42  mounted  on  a  shaft  43  con- 
nected by  suitable  gearing  44  and  45  to  the 

motor  shaft  or  spindle  46  which  carries  the 

record  support  9'.  The  sector  33  is  pro- 
vided with  an  opening  47  through  which  ex- 

25  tends  a  vertical  pin  48  supported  by  the  por- 
tion 38  of  the  bracket  36.  This  pin  extends 

near  its  lower  end  through  an  elongated  ra- 
dial slot  49  in  a  flange  50  projecting  hori- 

zontally from  a  downwardly  directed  por- 
30  tion  51  of  the  sector.  By  reason  of  the  above 

construction,  the  rack  33  is  capable  of  a  lim- 
ited up  and  down  movement  about  its  pivot 

37,  so  as  to  permit  the  teeth  34  to  be  engaged 
with  and  disengaged  from  the  worm  42. 

35  Nuts  62  are  threaded  on  the  lower  end  of  the 
pin  48  to  limit  the  downward  movement  of 
the  sector  when  the  worm  42  or  the  motor 
is  removed. 

In  the  embodiment  shown  in  Fig.  1,  the 
40  teeth  on  the  sector  are  disengaged  from  the 

worm  42  and  the  reproducer  lifted  from  the 
record  surface  by  the  following  mechanism : 
A  lever  53  is  pivoted  between  lugs  54  de- 

pending from  the  arm  13  and  is  proAuded  at 
45  its  forward  end  with  a  curved  portion  55, 

the  outer  end  of  which  is  adapted  to  engage 
the  member  15  between  depending  ears  or 
lugs  56.  The  lever  53  is  pivotally  connected 
at  its  opposite  end  with  a  link  57  provided 

50  at  its  lower  end  with  an  enlarged  head  58 
bearing  on  the  top  of  the  extension  59  on 
the  sector  33,  the  head  58  being  provided 

with  a  pin  58'  extending  loosely  through  an 

opening  in  said  extension.'  This  link  is  pref- 56  erably  formed  in  two  sections  60  and  61  hav- 
ing a  threaded  connection  as  shown  at  62  so 

as  to  make  possible  an  adjustment  of  the  ef- 
fective length  of  the  link.  The  section  61  is 

weighted  as  shown  at  63  to  hold  the  head  58 
60  in  engagement  with  the  sector,  a  knurled 

flange  64  being  provided  on  the  section  61  to 
adjust  the  length  of  the  link.  A  forked  le- 

ver 65  provided  with  a  handle  66,  extends 
over  the  arm  13  and  is  secured  at  its  lower 

66  end  to  a  pivot  67  mounted  in  depending  lugs 

68  on  the  said  arm  13,  a  cam  or  projection 
69  being  also  secured  to  the  pivot  67  between 
the  lugs  68  and  being  adapted  to  engage  the 
forward  arm  of  the  lever  53.    The  numerals 
70  and  71  represent  stops  for  limiting  the  70 
movement  of  the  lever  65.    It  is  evident  that 
by  merely  drawing  the  lever  65  forwardly, 
the  rear  arm  of  the  lever  53  is  depressed  to 
cause  the  link  57  to  raise  the  forward  end 
of  the  sector  and  thereby  disengage  the  teeth  75 
34  on  the  sector  from  the  worm  42  and  the 
forward  arm  of  said  lever  53  is  raised  to  lift 
the  reproducer  from  the  record  surface. 

In  the  modification  shown  in  Fig.  3,  the 

lever  65'  is  pivoted  intermediate  its  ends,  80 
as  at  72,  to  the  arm  13  and  is  provided  adja- 

cent its  lower  end  with  a  pin  or  projection 
73  adapted  to  engage  the  curved  portion  55 
of  the  lever  53'  to  cam  the  forward  end  of 
the  latter  upwardly  and  lift  the  reproducer  85 
from  the  record  surface,  when  the  upper  end 

of  the  lever  65'  is  moved  rearwardly.  The 
numeral  71'  represents  a  stop  for  limiting 
the  movement  of  the  lever  65'  when  the  re- 

producer is  lifted  from  the  record  surface.      90 
In  Fig.  4  I  have  shown  a  form  of  my  im- 

proved reproducer  provided  with  a  floating 

weight.  In  this  figure  the  arm  or  lever  6' 
is  provided  with  a  stylus  7',  and  is  support- 

ed, as  by  a  pivot  8',  from  the  arm  4'  which  95 
is  pivoted  at  one  end,  as  at  74,  to  a  floating 
weight  75  hinged  to  the  diaphragm  casing 

or  support  1'.  The  opposite  end  of  the  arm 
4'  is  connected,  as  by  a  link  76  to  the  center 
of  the  diaphragm  2'.  A  spring  10'  con-  100 
nected  to  the  stylus  carrying  end  of  the  arm 

6'  and  to  a  hook  77  on  the  floating  weight 
serves  to  hold  the  said  arm  in  central  posi- 

tion. The  arms  4'  and  6'  are  located  sub- 
stantially parallel  to  the  floating  weight  and  105 

the  diaphragm  2'  and  are  adjustable  simi- 
larly to  the  arms  4  and  6  shown  in  Fig.  1 

during  the  tracking  of  the  record  groove  by 
the  stylus. 

While  I  have  described  particular  mecha-  no 
nism  for  the  sake  of  clearness,  it  is  obvious 
that  my  invention  is  not  limited  to  the  spe- 

cific details  of  construction  described,  but 

that  many  modifications  may  be  made  there- 
in without  departing  from  the  spirit  of  my  115 

invention. 

Having  now  described  riiy  invention,  what 
I  claim  as  new  and  desire  to  protect  by  Let- 

ters Patent  of  the  United  States,  is  as  fol- 
lows: 120 

1.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  support,  an  arm  pivot- 

ed to  move  transversely  of  said  support,  a 
sound  box  supported  by  said  arm  and  mov- 

able toward  and  away  from  the  record  sur-  ! 
face,  a  stylus  carried  by  said  sound  box, 
a  lever  carried  by  said  arm  and  adapted  to 
effect  movement  of  the  sound  box,  feeding 
means  connected  with  said  arm,  driving 

means  for  said  feeding  means,  adjustable  13° 
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means  operatively  connecting  said  lever  and 
said  feeding  means,  and  means  for  moving 
said  lever  to  cause  said  connecting  means 
to  disengage  said  feeding  means  from  said 

5  driving  means  and  to  move  said  sound  box 
away  from  the  record  support  substan- 

tially as  described, 
k.  2.  In  a  talking  machine,  the  combination 

of  a  rotatable  record  support,  an  arm  piv- 
10  oted  to  move  transversely  of  said  support, 

a  sound  box  supported  by  said  arm  and 
movable  toward  and  away  from  the  record 
surface,  a  stylus  carried  by  said  sound  box, 
a  lever  carried  by  said  arm,  and  adapted 

15  to  effect  movement  of  the  sound  box,  feed- 
ing means  connected  with  said  arm,  driving 

means  for  said  feeding  means,  an  adjust- 
able link  for  operatively  connecting  said 

lever  and  said  feeding  means,  and  means 
20  for  moving  said  lever  to  disengage  said 

feeding  means  from  said  driving  means  and 
to  move  the  sound  box  so  as  to  disengage 
the  stylus  from  the  record  surface,  substan- 

tially as  described. 
25  3.  In  a  talking  machine,  the  combination 

with  a  record  support,  a  reproducer,  and 
means  for  supporting  said  reproducer,  of 
driving  means,  pivotally  mounted  feeding 
means  coacting  Avith  said  driving  means,  a 

30  lever  separate  from  said  feeding  means,  ad- 
justable means  operatively  connecting  said 

lever  and  said  feeding  means,  and  means 
for  moving  said  lever  to  cause  said  con- 

necting means  to  move  said  feeding  means 
35  about  its  pivot  to  thereby  disengage  the 

same  from  said  driving  means,  substantially 
as  described. 

4.  In  a  talking  machine,  the  combination 
with  a  record  support,  a  reproducer,  and 

40  means  for  supporting  said  reproducer,  of 
driving  means,  feeding  means  coacting  with 
said  driving  means  and  connected  with  said 
supporting  means  for  feeding  the  repro- 

ducer across  the  record  surface,  a  lever  piv- 
45  oted  to  said  supporting  means,  a  weighted 

link  connected  with  said  lever  and  engaged 
with  but  not  secured  to  said  feeding  means, 
and  means  for  moving  said  lever  to  disen- 

gage said  feeding  means  from  said  driving- 
50  means,  substantially  as  described. 

5.  In  a  talking  machine,  the  combination 
with  a  record  support,  a  reproducer,  and 
means  for  supporting  said  reproducer,  of 
driving  means,  feeding  means  coacting  with 

55  said  driving  means  and  connected  with  said 
supporting  means  for  feeding  the  repro- 

ducer across  the  record  surface,  a  lever  piv- 
oted to  said  supporting  means,  a  weighted 

link  connected  with  said  lever  and  engaged 
•  60  with  but  not  secured  to  said  feeding  means, 

means  for  moving  said  lever  to  disengage 
said    feeding    means    from    said    driving 

means,  and  means  for  limiting  the  move- 
ment of  said  feeding  means,  substantially  as 

described.  65 
6.  In  a  talking  machine,  the  combination 

with  a  record  support,  a  reproducer,  and 
means  for  supporting  said  reproducer,  of 
driving  means,  feeding  means  coacting  with 
said  driving  means,  and  means  comprising  70 
a  lever  pivoted  to  said  supporting  means 
and  a  weighted  link  for  disengaging  said 
feeding  means  from  said  driving  means, 
said  link  being  pivotally  connected  to  said 
lever  at  one  end  and  operatively  connected  75 
to  said  feeding  means  at  its  other  end,  sub- 

stantially as  described. 
7.  In  a  talking  machine,  the  combination 

with  a  record  support,  a  reproducer,  and 
means  for  supporting  said  reproducer,  of  80 
driving  means,  feeding  means  coacting  with 
said  driving  means  and  means  comprising  a 
lever  and  an  adjustable  link  for  disengag- 

ing said  feeding  means  from  said  driving 
means,  said  link  being  connected  at  one  end  85 
to  said  lever  and  being  engaged  with  but  not 
secured  to  said  feeding  means  at  its  other 
end,  substantially  as  described. 

8.  In  a  talking  machine,  the  combination 
of  a  record  support,  an  arm  pivoted  to  move  90 
transversely  of  said  support,  a  sound  box 
supported  by  said  arm  and  movable  toward 
and  away  from  said  support,  driving  means, 
feeding   means   comprising   a   member   se- 

cured to  said  arm  and  a  member  pivotally  95 
connected  to  the  first  member  and  coacting 
with  said   driving  means,  and  means  for 
simultaneously  moving  said  second  named 
member  of  the  feeding  means  about  its  pivot 
to  disengage  the  same  from  said  driving  100 
means  and  for  moving  said  sound  box  away 
from  said  record  support,  substantially  as 
described. 

9.  In  a  talking  machine,  the  combination 
of   a    record    support,   an   arm   pivoted   to   105 
move  transversely  of  said  record  support,  a 
sound  box  supported  by  said  arm  and  mov- 

able with  respect  thereto  toward  and  away 
from  said  record  support,  driving  means, 
feeding  means   comprising   a   member  se-   HO 
cured  to  said  arm  and  a  device  movably 
connected  to  said  member  and  coacting  with 
said  driving  means,  and  unitary  means  for 
moving  said  device  to  disengage  the  same 
from  said  driving  means  and  for  moving  115 
said  sound  box  with  respect  to  said  arm  and 
away  from   said  record,  support,   substan- 

tially as  described. 
This  specification   signed  and  witnessed 

this  17th  day  of  August  1911. 
PETER  WEBER. 

Witnesses : 
Frederick  Bachmann, 
Anna  R.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  E.  Parker, 

a  citizen  of  the  United  States,  and  a  resident 
of  Bridgeport,  Connecticut,  have  invented  a 

5  new  and  useful  Improvement  in  Sound- 
Boxes,  which  invention  is  fully  set  forth  in 
the  following  specification. 

This  invention  relates  to  sound-boxes  for 
talking-machines,    and    consists    of    novel 

10  means  for  fulcruming  the  stylus-bar  upon 
the  sound-box. 

The  invention  comprises  a  novel  arrange- 
ment of  cone-bearings,  novel  means  of  ap- 

plying adjustable  and  yielding  pressure  to 
15  hold  the  parts  together,  and  various  features 

of  construction  and  arrangement  that  are 
hereinafter  pointed  out  and  claimed. 

This  invention  will  be  best  understood  by 
reference  to  the  annexed  drawings  that  illus- 

20  trate  a  preferred  embodiment  thereof.  In 
these  drawings, — Figure  1  is  a  sectional 
view  taken  transversely  through  a  sound- 

box employing  the  present  invention ;  Fig.  2 
is  a  face  view  of  the  same;  and  Fig.  3  is  a 

25  rear  view  of  a  detail. 

The  sound-box  comprises  the  usual  shal- 
low cup  1,  having  the  tube  2  at  its  rear,  pref- 

erably provided  with  a  bayonet- joint  groove 
for  detachable  connection  with  the  tone-arm. 

30  3  and  4  are  the  usual  rubber  gaskets,  one 
one  each  side  of  the  (mica)  diaphragm  5; 
and  6  is  the  shield  held  in  place  by  the  split 
spring-ring  7,  engaged  under  the  overhang- 

ing lip  of  the  cup  1.    At  the  center  of  the 
35  diaphragm  is  secured  the  stylus-bar  8,  shown 

as  having  the  arched  portion  9  and  extend- 
ing in  a  radial  direction  to  its  fulcrum  on  a 

projection  from  the  sound-box.  This  stylus- 
bar  carries  the  usual  barrel  10  with  thumb- 

40  screw  or  the  like  11,  for  securing  the  repro- 
ducing needle  12,  all  as  set  forth  in  the  Mac- 

donald  Patent  No.  1,014,240,  of  January  9, 
1912.  From  either  side  of  the  stylus-bar  ex- 

tend the  wings  13 — 13,  parallel  to  the  abut- 
45  ment  of  the  sound-box.    From  the  adjacent 

face  of  said  abutment  rise  the  two  cone- 

pointed  bearings  located  at  14 — 14,  at  right 
I  angles  to  the  line  of  the  stylus-bar;  the  in- 

ner face  of  the  wings  13 — 13  are  provided 

with  cone-seats  that  receive  these  points.    15  50 
is  a  screw  passing  freely  from  the  back  of 
said  abutment  and  engaging  a  screw-thread- 

ed seat  in  the  inner  face  of  the  stylus-bar. 
16  is  a  bow-spring,  interposed  between  the 
head  of  the  screw  and  the  rear  face  of  said  55 
abutment,  the  spring  being  apertured  to  re- 

ceive the  shank  of  the  screw.    Upon  turning 
the  screw  down,  in  its  seat  in  the  inner  face 
of  the  stylus-bar,  the  spring  16  is  flattened 
and  its  tension  forces  the  cone-seats  of  wing  60 
13  against  the  points  with  yielding  pressure, 
which  may  be  regulated  at  will  by  turning 
the  screw  either  inward  or  outward. 

It  will  be  seen  that  I  have  provided  a 
novel  manner  of  mounting  the  stylus-bar  65 
upon  the  sound-box  by  yielding  tension ;  that 
the  axis  is  in  a  single  straight  line  at  right 
angles  to  the  line  of  the  stylus-bar.  And 
preferably  the  center  of  the  diaphragm,  the 
two  cone-bearings,  and  the  tip  of  the  repro-  70 
ducing  needle,  will  all  lie  in  substantially 
the  same  plane. 
Having  thus  described  my  invention,  I 

claim : 

In  a  sound-box,  the  combination  of  a  dia-  75 
phragm-receiving  casing  having  an  off-set 
with    a    hole    therethrough,    a    diaphragm 
mounted  in  said  casing,  a  stylus-bar  lying 
radially  of  said  diaphragm  and  extending 
above  said  hole,  two  wings  parallel  to  said  80 
diaphragm,  and  extending  from  said  bar  in 
opposite  directions,  a  fulcrum-bearing  be- 

tween each  wing  and  the  adjacent  portion  of 
said  off-set,  a  headed  screw  passing  freely 
through  the  hole  aforesaid  and  adjustably  85 

engaging  said  bar,  and  a  centrally- apertured 
bow-spring    surrounding    said    screw    and 
pressing  against  the  under  side  of  the  head 
thereof  and  having  its  two  ends  respectively 
exerting  pressure  against  the  offset  opposite  90 
the  two  spaced  fulcrum-bearings  aforesaid. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. WILLIAM  E.  PARKER. 
Witnesses : 

M.  E.  Ltle, 

George  H.  Symons. 

Copies  of  this  patent  may  he  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

'Commissioner  of  Patents, 
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1,134,603. Specification  of  Letters  Patent.  Patented  Apr.  6, 1915. 

Application  filed  February  26, 1906.     Serial  No.  302,878. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  Gabel,  a  citi- 

zen of  the  United  States,  and  a  resident  of 

Chicago,  county  of  Cook,  and  State  of  Illi- 
5  nois,  have  invented  certain  new  and  useful 
Improvements  in  Automatic  Talking-Ma- 

chines, of  which  the  following  is  declared  to 
be  a  full,  clear,  and  exact  description. 

The  invention  relates  to  talking  or  sound- 
10  reproducing  machines  and  seeks  to  provide, 

preferably  in  machines  of  the  disk  record 
type,  automatic  mechanism  for  changing  the 
records  or  disks  and  for  shifting  the  sound- 

box or  reproducer  into  position  to  commence 
15  the  reproduction  of  the  record. 

Further  objects  are  to  provide  mechanism 
for  automatically  changing  the  sound-box 
needle  or  stylus;  to  provide  means  for  au- 

tomatically bringing  a  number  of  disks  or 
20  records  into  operation,  together  with  means 

whereby  any  particular  record  may  be  se- 
lected as  desired  by  the  user  of  the  machine ; 

to  provide  operating  means  for  the  auto- 
matic   mechanism   that   may    be    coin-con- 

25  trolled  so  that  all  of  the  parts  of  the  ma- 
chine may  be  arranged  within  a  suitable  in- 

closing casing  and  to  provide  means  for 
preventing  the  operation  of  the  automatic 
mechanism  when  the  talking  machine  is  re- 

30  producing  a  record. 
With  these  and  other  objects  in  view,  the 

invention  consists  in  the  features  of  con- 
struction, and  combinations  of  parts  herein- 

after set  forth,  illustrated  in  the  accompany  - 
35  ing  drawings  and  more  particularly  point- 

ed out  in  the  appended  claims. 
In  the  drawings,  Figure  1  is  a  front  ele- 

vation of  the  improved  machine  as  arranged 
within  an  inclosing  casing.    Fig.  2  is  a  plan 

40  view  thereof  with  the  casing  and  other  parts 
shown  in  section  on  the  line  2 — 2  of  Figs.  1 
and  3.  Fig.  3  is  a  rear  elevation  of  the  op- 

erating mechanism  with  the  casing  in  sec- 
tion.   Fig.  4  is  an  enlarged  detail  plan  view 

45  of  a  portion  of  the  operating  mechanism, 
certain  parts  being  in  section  on  the  line 

4 — 4  of  Fig.  3.  Fig.  5  is  a  partial  front 
view  of  the  parts  shown  in  Figs.  3  and  4. 
Fig.  6  is  a  front  elevation  of  parts  of  the  op- 

erating mechanism  and  with  certain  parts 
shown  in  section  on  line  6 — 6  of  Fig.  4. 
Fig.  7  is  a  side  elevation  of  the  parts  shown 
in  Figs.  5  and  6  and  with  the  machine  frame 
in  section.    Fig.  8  is  a  side  elevation  of  the 

55  sound-box    or    reproducer,    its    supporting 

arms  and  means  for  controlling  its  shift. 
Fig.  9  is  a  detail  elevation  showing  the  side 
of  the  sound-box  opposite  to  that  shown  in 
Fig.  8  and  with  certain  parts  in  section  on 
line  9—9  of  Fig.  10.  Fig.  10  is  a  front  view  60 
of  the  sound-box  with  parts  in  section  on  the 
line  10—10  of  Fig.  9.  Fig.  11  is  a  face  view 
of  the  cam  plate  that  controls  the  shift  of 
the  sound-box,  parts  being  shown  in  section 
on  line  11—11  of  Fig.  8.  Fig.  12  is  a  front  65 
view  of  the  sound-box  and  its  supporting- 
arm.  Fig.  13  is  a  horizontal  section  through 
the  needle  carrier  or  magazine  taken  on  the 
line  13—13  of  Fig.  14.  Fig.  14  is  a  front 
elevation  of  the  lower  portion  of  the  needle  70 
magazine  with  certain  parts  shown  in  sec- 

tion on  the  line  14 — 14  of  Fig.  13. 
To  prevent  improper  interference  with  the 

machine  and  its  operating  mechanism,  all 
parts  are  inclosed  within  a  suitable  upright   75 
casing  A  that  is  rectangular  in  section,  as 
shown  in  Fig.  2,  and  that  is  provided  with 
a  removable  back  portion  a  to  afford  access 
to  the  mechanism.    The  front  and  sides  of 
the  casing  may  be  provided  with   glazed   80 
openings  1  through  which  the  operation  of 
the  mechanism  may  be  viewed.    The  casing 
is  mounted  on  feet  2  and  the  amplifying 
horn  B  on  the  machine  extends  through  the 
top  of  the  casing  at  one  side  thereof,  with  its   85 
bell  or  mouth  0  opening  at  the  front.    The 
operating  parts  are  carried  within  the  cas- 

ing upon  a  frame  consisting  of  a  number  of 
upright  bars  3  that  are  connected  by  a  num- 

ber of  horizontal  longitudinally  extending   90 
bars  4  (see  Fig.  3)  and  by  horizontal  cross 
bars  5  (see  Fig.  2).    These  bars  are  of  metal 
and  are  securely  connected  to  form  a  rigid 
frame  that  is  mounted  within  the   casing 
upon  a  pair  of  supports  6  (see  Fig.  3)  and   95 
held  therein  against  movement  by  lugs  7  on 
the  side  walls  of  the  casing.    The  lugs  7  are 
preferably    removably    held    in    place    by 
screws  so  that  by  removing  the  back  of  the 
casing  and  detaching  the  lugs,  the  frame    100 
work   and   parts   carried   thereby   may   be 
taken  out  for  repairs  and  the  like. 
As  stated,  the  machine  is  particularly 

adapted  for  use  in  connection  with  flat  disk 
records,  and  for  this  purpose  the  horizontal,  105 
rotatable  turn-table  C  for  the  disk  records 
(see  Figs.  2,  3,  5  and  7)  is  carried  upon  the 
upper  end  of  a  short  vertical  shaft  8  in 
the  upper,  central  portion  of  the  frame. 
The    turn-table    shaft    and    its    operating   110 
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mechanism  is  mounted  upon  a  supplemental 
rigid  frame  9  (see  Fig.  7)  that  is  secured  to 
the  upper  ends  of  the  central  uprights  3  of 
the  main  frame.  The  lower  conical  end  of 

5  the  turn-table  shaft  8  is  stepped  within  a 
suitable  bearing  upon  an  upright  lug  10  of 
the  supplemental  frame  9,  and  its  upper  end 
projects  through  a  cross  bar  of  the  frame  and 
supports  the  turn-table  C.     The  turn-table 

10  is  driven  preferably  by  a  spring  motor,  the 
casing  D  of  which  is  fixed  to  the  rear  cross 
bar  of  the  frame  9.  A  coiled  spring  d  with- 

in the  casing  is  fastened  at  one  end  thereto 
and  at  its  other  end  to  a  horizontal  shaft  11 

15  that  extends  through  the  casing  and  is  jour- 
naled  in  the  front  and  rear  cross  bars  of  the 
frame  9.  A  gear  12  loose  on  shaft  11  (see 
Figs.  5  and  7),  is  provided  with  a  spring- 
held  pawl  13  arranged  to  engage  a  ratchet 

20  wheel  14  that  is  fixed  to  the  shaft  so  as  to  be 
driven  thereby  when  the  spring  rotates  the 
shaft  11  in  one  direction  but  permitting  the 
spring  to  be  wound  up  by  rotating  the  shaft 
in  the  opposite  direction  without  moving 

25  the  gear  12.  This  gear  meshes  with  the 
pinion  15  (see  Figs.  3  and  7)  that  is  carried 
upon  a  short,  horizontal  shaft  16  journaled 
in  the  supplemental  frame  9  and  arranged 
parallel  with  the  motor  shaft  11.     A  beveled 

30  gear  17  on  the  forward  end  of  the  shaft  16, 
meshes  with  the  beveled  pinion  18  on  the 
lower  end  of  the  turn-table  shaft  8.  The 
turn-table  is  thus  driven  from  the  spring 
motor  by  the  train  of  gearing  described. 

35  The  amplifying  horn  B  within  the  top 
of  the  casing  A  extends  from  the  center  of 
the  casing  outwardly  toward  one  side  there- 

of. At  its  outer  end  the  horn  is  provided 
with     an    upturned    elbow     that     projects 

40  through  the  top  of  the  casing  and  connects 
with  the  bell  or  mouth  piece  b.  At  its  inner 
end  the  horn  is  provided  with  a  down- 
turned  elbow  portion  that  is  provided  with 
a  ring  19  having  an  off-set  20  (see  Figs.  2 

45  and  8)  by  which  it  is  secured  to  one  of  the 
uprights  3  of  the  frame.  The  horizontal 
ring  19  is  provided  on  opposite  sides  with  a 
pair  of  horizontal  slots  21  within  which  set 
pins  22  that  are  fixed  to  the  outer  upturned 

50  end  or  elbow  portion  of  a  hollow  reproducer 
arm  23.  The  pins  22  are  preferably  pro- 

vided with  anti-friction  rollers  24  that  fit 
within  the  slots  21.  At  its  inner  end  the 
arm    23    is    provided    with    a    horizontally 

55  turned  elbow  portion  that  carries  an  up- 
right sound-box  25.  A  needle  or  stylus 

holder  26  is  connected  to  the  sound-box 
by  two  screws  27  that  extend  loosely 
through  ears  28  on  the  stylus  holder  and 

60  are  threaded  into  the  sound-box.  Springs 
29  are  coiled  about  the  outer  ends  of  the 
screws  and  interposed  between  the  heads 
thereof  and  the  ears  28  yieldingly  hold  the 
stylus  support  in  position.    The  stylus  sup- 

65  port  or  holder  26  is  provided  with  an  arm 

30  that  is  connected  to  the  diaphragm  31  of 
the  sound-box.  At  its  outer  end  the  hollow 
reproducer  arm  23  is  provided  beyond  its 
connection  with  the  horn,  with  a  rod  32  ex- 

tending in  line  with  the  arm  and  carrying  70 
a  counter-weight  34,  which  may,  if  desired, 
be  adjustably  mounted  on  the  rod  32.  The 
sound-box  and  reproducer  arm  are  moved 
over  the  surface  of  the  disk  records  on  the  ( 
turn-table  C  in  the  usual  manner  by  the  en-  75 
gagement  of  a  needle  or  stylus  thereof  with 
the  spiral  record  groove  of  the  disk.     Dur- 

ing this  movement  of  the  arm  the  pins  22 
thereof  move  in  the  horizontal  slots  21  of 
the  ring  19  on  the  end  of  the  amplifying  30 
horn.     At  the  same  time  the  arm  is  free  to 

swing  vertically  upon  the  pins  to  allow  for 
any  irregularity   in  the  record  or  in  the 
movement  thereof.     The  weight  of  the  re- 

producer arm  and  parts  carried  thereby  are  85 
nearly  counter-balanced  by  the  weight  34  so 
that  the  needle  will  not  bear  with  too  great 

pressure  on  the  disk.     At  one  end  the  hori- 
zontal slots  21  of  the  ring  19  are  open  so 

that  the  reproducer  arm  may  be  readily  con-  90 
nected  and  disconnected  from  the  horn.     It 
will  be  understood  in  the  ordinary  travel 
of  the  arm,  the  pins  22  will  not  come  oppo- 

site the  open  ends  of  the  slots.     As  indi- 
cated in  Figs.  8  and  12,  that  portion  of  the  95 

elbow  on  the  outer  end  of  the  arm  23  that 

projects  within  the  ring  19  in  the  horn,  is  in 
the  form  of  a  head  having  a  surface  which 
constitutes  a  segment  of  a  sphere  so  that 
a   sound-tight  joint  between   the   arm  and  100 
horn  will  be  maintained  in  spite  of  the  uni- 

versal movement  of  the  arm  with  reference 
to  the  ring. 

The  speed  of  the  turn-table  and  the  disk 
record  supported  thereby  is  controlled  by  a  105 
suitable  centrifugal  governor  that  comprises, 
in  the  form  shown,  weights  E  (see  Fig.  7) 
mounted  centrally  on  bowed  springs  35  that 
are  fixed  at  their  ends  to  lower  and  upper 
collars  36  and  37  that  are  mounted  upon  a  110 
vertical  governor  shaft  e.  This  shaft  is 
journaled  at  its  upper  and  lower  ends  in  the 
supplemental  motor  frame  9  and  the  upper 
end  of  the  shaft  is  provided  ATith  a  pinion 

38  meshing  with  a  gear  39  on  the  short  turn-  115 
table  shaft  8.  The  collars  36  and  37  have 
expanded  friction  disk  portions  and  the 
lower  collar  36  is  fixed  to  the  shaft  while  the 

upper  one  is  loosely  mounted  thereon.  An 
arm  40  is  pivoted  at  its  forward  end  to  the  120 
end  of  a  lug  41  on  the  forward  part  of  the 
motor  frame  9.  The  rear  end  of  this  frame 
is  forked  (see  Fig.  5)  and  provided  with 
pads  of  felt  or  like  material  arranged  to  en- 

gage the  friction  disk  or  collar  37.  A  screw  125  ( 
42  threaded  through  the  lug  41  engages  the 
arm  or  lever  40  and  adjusts  its  position  to 

thereby  vary  the  speed  of  the  turn-table. 
In  operation,  the  weights  E  fly  outwardly 
and  draw  the  disk  37  down  upon  the  end  of  1*0 
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the  arm  40  so  as  to  check  the  rotation  of 

the  turn-table  C  and  compel  it  to  rotate  at 
a  uniform  rate  of  speed. 

The  motor  shaft  11  is  provided  on  its  for- 
5  ward  end  with  a  small  sprocket  wheel  43 

(see  Figs.  3,  5  and  7).  A  chain  44  passes 
over  this  wheel  and  over  a  large  sprocket 
wheel  45  mounted  on  a  shaft  F.  Shaft  F 
is   journaled   in   suitable  bearings   on   the 

10  horizontal  bars  4  at  the  lower  end  of  the 
frame,  and  its  forward  end  projects  through 
the  front  of  the  casing  A  and  is  provided 
with  a  crank  handle  /  (see  Fig.  1).  The 
sprocket  chain  44  (see  Fig.  7)  is  provided 

15  at  one  point  with  a  horizontal  projecting 
stud  46  that  is  arranged  to  engage  and  lift 
an  arm  or  lever  47  that  is  pivotally  con- 

nected by  a  stud  48  to  the  motor  frame  9 
and  projects  laterally  beneath  the  governor 

20  arm  40  so  that  the  latter  is  lifted  with  the 
arm  47  and  its  inner  end  pressed  firmly  into 
engagement  with  the  governor  disk  37  to 
stop  the  operation  of  the  turn-table  C.  The 
pin  or  stud  46  on  the  chain  45  is  so  po- 

25  sitioned  that  it  will  engage  the  arm  47  to 
lift  it  and  the  governor  arm  40  and  thereby 
stop  the  rotation  of  the  disk  C,  after  the 
latter  has  been  driven  for  a  sufficient  length 
of  time  to  reproduce  the  sound  record  there- 

30  on.  It  will  be  understood  that  the  sprocket 
wheels  43  and  45  and  sprocket  chain  44  are 
moved  in  one  direction  to  wind  up  the  motor 
spring  d,  and  are  driven  by  the  spring  in 
the  opposite  direction,  while  the  turn-table 

35  is  rotated  to  reproduce  a  record  thereon. 
By  this  arrangement  when  the  large  wheel 
45  is  turned  in  one  direction  to  wind  up  the 
motor,  the  pin  46  on  the  chain  44  will  be 
moved  away  from  the  arm  47  and  the  inner 

40  end  of  the  governor  arm  40  Avill  move  away 
from  the  disk  37  so  that  the  turn-table  may 
rotate.  During  the  rotation  of  the  turn- 

table, the  chain  is  driven  in  the  opposite 
direction  and  as  soon  as  the  pin  46  thereon 

45  engages  and  lifts  arms  47  and  40,  the  op- 
eration of  the  motor  and  turn-table  will  be 

arrested.  When  the  pin  46  moves  from 
under  the  arm  47  the  latter  is  lowered  until 

a  forwardly  projecting  off-set  stud  49  there- 
50  on  (see  Figs.  6  and  7)  comes  into  engage- 

ment with  the  front  bar  of  the  motor  frame 
9.  Although  the  large  sprocket  wheel  45 
thus  rotates  in  opposite  directions,  the  wind- 

ing shaft  F  rotates  only  in  one  direction 
55  and  the  wheel  45  is  therefore  loosely  mount- 

ed on  the  shaft.  A  ratchet  wheel  50  (see 
Fig.  5)  fixed  to  the  shaft  F  in  front  of  the 
sprocket  wheel  45,  carries  a  pivoted  pawl 
or  dog  51.     A  spring  52  connected  to  the 

60  ratchet  disk  and  to  the  pawl  is  arranged  to 
shift  and  hold  the  latter  in  line  with  the 
lug  53  fixed  to  and  projecting  forwardly 
from  one  of  the  arms  of  the  sprocket  wheel 
45.     The  tail  of  the  pawl  51  extends  oppo- 

65  site   a   notch   54  in  the   periphery   of  the 

ratchet  disk  50,  and,  in  the  normal  position 
of  the  ratchet  wheel  or  disk  50,  a  trip 
pawl  or  dog  55  projects  within  the  notch 
54.  This  pawl  is  pivotally  mounted  on 
the  frame  and  a  spring  56  extends  between  70 
the  frame  and  a  lug  57  on  the  pawl  and 
tends  to  project  it  within  the  slot  54.  The 
end  of  the  trip  pawl  55  is  wide  enough  to 
engage  the  notch  54  in  the  ratchet  disk  50 
and  to  also  engage  the  tail  of  the  pawl  51,  75 
and  spring  56  of  the  trip  pawl  or  dog  55  is 
stronger  than  the  spring  52  of  the  pawl  or 
dog  51  so  that  the  latter  is  normally  held  in 
the  position  shown  in  Fig.  5,  against  the 
tension  of  its  spring  52  and  out  of  line  with  80 
the  lug  53  on  the  sprocket  wheel  45.  When 
the  pawl  55  is  in  the  notch  54  the  ratchet 
disk  50,  shaft  F  and  Avinding  handle  /  are 
locked.  Suitable  means  are  provided  for 
lifting  the  dog  or  paAvl  55,  and  when  this  85 
is  done  shaft  F  is  unlocked  and  spring  52 
moves  the  dog  or  pawl  51  into  line  with  the 
lug  53  on  the  sprocket  wheel  45.  Then  by 
turning  the  handle,  the  dog  51  on  the 
ratchet  wheel  may  be  brought  into  engage-  90 
ment  with  the  lug  53  to  turn  the  sprocket 
Avheel  and  Avind  up  the  spring  motor.  The 
parts  are  so  positioned  that,  when  dog  51 
engages  the  lug  53  the  locking  pawl  55  will 
engage  the  teeth  of  the  ratchet  50  and  Avill  95 
prevent  the  return  movement  thereof.  It 
will  also  prevent  the  return  movement  of 
the  sprocket  Avheel  45  and  of  the  motor  shaft 
11  until  shaft  F  and  ratchet  disk  50  haA^e 

been  moAred  through  a  complete  reATolution  100 
and  brought  the  notch  54  of  the  disk  again 
beneath  the  end  of  the  pawl  55.  When  this 
occurs,  dog  55  will  drop  into  the  notch  54, 
lock  the  ratchet  Avheel  and  shaft  F  and  will 
engage  the  tail  of  the  pawl  51  to  trip  it  out  103 
of  engagement  witli  the  lug  53  on  the 
sprocket  Avheel  45.  The  latter  wheel  and  the 

motor  shaft  are  then  free  to  be  driATen  by 
the  spring  motor  in  the  opposite  direction 
as  disk  C  is  rotated  in  reproducing  the  rec-  110 
ord  thereon.  By  this  arrangement  the  user 
of  the  machine  is  compelled  to  completely 
Avind  up  the  motor  before  it  can  operate  to 
rotate  the  turn-table  and  at  the  same  time 
he  is  prevented  from  overwinding  the  mo-  115 
tor.  The  end  of  a  stiff  leaf  spring  58  fixed 
to  the  frame  is  arranged  to  engage  a  pin 
59  on  the  face  of  the  ratchet  disk  as  it 
approaches  the  end  of  a  single  revolution, 
and  as  the  pin  snaps  by  the  end  of  the  120 
spring  58  the  movement  of  the  ratchet  Avheel 
is  checked  so  that  the  locking  disk  or  paAvl 
55  will  invariably  drop  into  the  notch  54 
of  the  ratchet  Avheel  to  check  its  forward 
movement  and  lock  it  after  it  has  made  a  125 

single  reA'olution.  Pawl  or  dog  55  is  pref- 
erably shifted  out  of  the  notch  54  by  a  coin- 

controlled  mechanism  comprising  a  pair  of 
levers  or  arms  60  and  61  that  are  pivotally 
mounted  on  the  frame  on  opposite  sides  of  130 
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a  suitable  coin  chute  62  that  leads  from  a 

slot  63  (see  Fig.  1)  in  the  front  of  the  ma- 
chine casing.  The  lever  or  arm  61  is  pro- 
vided on  its  end  with  an  off-set  lug  64  that 

5  projects  through  a  transverse  slot  in  the 
coin  chute.  A  spring  65  connected  to  the 
arm  normally  holds  the  lug  64  in  position  to 
engage  and  arrest  the  inserted  coin  as  indi- 

cated in  dotted  lines  in  Fig.  5.     The  lever 
10  or  arm  60  is  provided  on  its  end  with  an 

off-set  lug  66  that  projects  through  a  trans- 
verse slot  in  the  coin  chute  and  is  normally 

held  in  a  position  above  the  coin  when  the 
latter  is  arrested  by  the  lug  64  on  the  arm 

15  61.  A  lever  or  arm  67  pivoted  between  its 
ends  to  the  frame  below  the  pivot  of  the 
arm  60  is  connected  at  one  end  to  the  arm 
60  by  a  coiled  spring  68.    A  link  69  pivoted 
to  the  arm  60  is  provided  with  a  V-shaped 

20  end  arranged  to  engage  and  rock  within  a 
correspondingly  shaped  bearing  in  the  edge 
of  the  arm  67.  Link  69  holds  the  arms  60 
and  67  properly  spaced  apart  and  spring 
68  holds  the  arm  or  lever  67  into  engage- 

25  ment  with  the  end  of  the  link  69.  The  op- 
posite end  of  the  arm  or  lever  67  is  pro- 
vided with  a  cam  portion  70  that  is  nor- 
mally arranged  adjacent  a  pin  71  on  the 

ratchet  disk  50.     A  projecting  arm  72  on 
30  the  pawl  55  is  connected  by  a  link  or  rod  73 

to  the  lower  end  of  the  arm  or  lever  61. 
It  will  be  noted  that  the  notch  54  of  the 

ratchet  disk  50  is  somewhat  larger  than  the 
end  of  the  locking  pawl  55  so  that  a  slight 

35  initial  movement  may  be  given  to  the  ratchet 
wheel  by  turning  the  handle  /  of  the  shaft 
F.  By  this  slight  initial  movement  the 
pin  71  on  the  ratchet  disk  will  press  upon 
the  cam  portion  70  of  the  arm  or  lever  67 

40  and  turn  the  latter  together  with  the  arm 
or  lever  60.  If  a  coin  has  been  inserted  and 
arrested  between  lugs  64  and  66  on  the  levers 
61  and  60,  this  movement  of  the  lever  60 
will   shift  the   arm  61   so   that   the  latter, 

45  through  the  medium  of  the  connecting  rod 
or  link  73,  will  lift  locking  pawl  55  from 
the  notch  54  of  the  ratchet  disk  so  as  to  per- 

mit the  continued  forward  movement  of  the 
shaft  F.     As  the  ratchet  disk  50  is  turned, 

50  a  segmental  ledge  74  thereon  will  be  brought 
into  engagement  with  the  end  of  the  arm  67 
so  that  the  parts  actuated  thereby  will  be 
held  in  shifted  position  until  the  pawl  55 
is  brought  into  engagement  with  the  teeth 

55  of  the  ratchet  disk  50.  The  lugs  66  and  64 
on  the  levers  60  and  61  are  so  positioned 
that,  during  the  movement  described,  the 
coin  will  be  pushed  past  the  lug  64  down 
into  the  casing  of  the  machine.    By  provid- 

60  ing  a  yielding  spring  connection  68  between 
the  levers  67  and  60,  it  is  impossible  to 
break  the  parts  should  the  coin  become  stuck 
in  the  chute. 

The  lever  67  is  connected  by  a  link  or  rod 
65  75  and  a  coiled  spring  76  to  the  lug  49  on 

the  end  of  the  lever  or  arm  47.  In  the  nor- 
mal stationary  position  of  the  parts  as 

stated,  this  arm  is  upheld  by  the  pin  46  on 
the  chain  44  and  through  the  medium  of  the 
spring  76  and  rod  75  the  levers  67  and  60 
are  also  upheld  with  the  end  of  the  lever  67 
in  engagement  with  the  pin  71  on  the  ratchet 
disk  50  and  with  the  lug  66  on  the  lever  60 
in  its  uppermost  position  indicated  in  the 
drawings.  When  the  motor  is  wound  up, 
pin  46  is  moved  from  beneath  arm  47  so 
that  the  latter  drops  down  until  the  lug 
49  thereon  engages  one  of  the  cross  bars  of 
the  frame.  This  also  lowers  the  levers  or 
arms  60  and  67  so  that  the  lug  66  on  the 
lever  60  is  positioned  in  the  center  of  the 
coin  chute,  and  it  is  possible  for  the  coin  to 
drop  in  place  between  the  lug  66  and  the 
lug  64  on  the  arm  61.  By  this  arrange- 

ment, it  is  impossible  to  release  the  wind- 
ing mechanism  until  the  motor  has  operated 

a  sufficient  length  of  time  to  reproduce  the 
entire  record  on  the  turn-table,  but  when  the 
pin  46  again  engages  the  arm  47  to  arrest 
the  motor,  as  described,  lever  arms  60  and 
67  will  be  lifted  and  lug  66  on  arm  60  moved 
back  to  its  normal  position  indicated  so 
that  the  winding  mechanism  may  be  again 
released. 

The  disk  records  G  are  preferably  carried 
by  two  magazines  or  holders  arranged  on 
opposite  sides  of  the  turn-table  C.  In  the 
form  shown,  each  magazine  or  holder  (see 
Figs.  2,  3  and  5)  comp rises  a  frame  H 
mounted  to  slide  on  a  pair  of  vertical  rods 
77  that  are  fixed  at  their  ends  to  the  metal 
frame  work  of  the  machine.  Each  holder 
frame  II  is  provided  with  a  vertical  series 
of  inwardly  projecting  horizontal  rods  h 
that  are  arranged  in  pairs  and  upon  which 
the  separate  disk  records  G  are  supported. 
The  disk  records  are  provided  with  the 
usual  center  openings  and  through  the  cen- 

tral openings  or  holes  of  the  set  of  disks  on 
each  holder  or  magazine,  extends  a  pair  of 
fixed  vertical  pins  78  and  79.  The  lower- 

most pin  is  fixed  to  a  cross  piece  80  of  the 
machine  frame  and  the  uppermost  pin  is 
connected  to  a  cross  piece  81.  The  adjacent 
ends  of  these  pins  are  spaced  apart  as 

shown,  at  a  point  in  line  with  the  turn- 
table C.  The  pins  78  and  79  prevent  the 

displacement  of  all  of  the  records  G  from 
the  holder  or  magazine,  except  the  record 
that  is  opposite  the  space  between  the  ends 
of  the  pins  and  opposite  the  turn-table  C. 
The  uppermost  pin  79  of  each  pair  is  how- 

ever (see  Fig.  5)  threaded  into  the  cross 
bar  81  and  is  provided  with  a  cross  pin 
or  handle  82  by  which  it  may  be  unscrewed 
and  removed  from  place  so  that  when  the 
back  of  the  machine  is  open  the  disk  records 
may  be  changed  as  desired. 

Suitable  means  are  provided  for  shifting 
the  holders  or  magazines  to  bring  any  one 
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disk  opposite  the  space  between  the  pins  78 
and  79  so  that  it  may  be  shifted  from  the 
holder  or  magazine  onto  the  turn-table. 
Such  means  preferably  comprises  a  pair  of 
arms  J  (see  Figs.  3,  4  and  6)  that  are  piv- 
otally  mounted  at  their  inner  ends  on  a  stud 
83  fixed  to  a  supplemental  motor  frame  84 
that  is  suitably  connected  to  the  main  frame 
beneath  the  main  motor  frame  9.  The  arms 
J  extend  in  opposite  directions  from  the 
stud  83  and  are  provided  on  their  ends  with 
rollers  j  that  engage  inwardly  projecting 
arms  85  fixed  to  the  lower  ends  of  the  maga- 

zine or  holder  frames  H.  Each  arm  is  pro- 
vided with  a  beveled  pawl  86  that  engages 

a  stepped  heart-shaped,  shifter  cam  K.  The 
cams  K  are  mounted  upon  a  pair  of  hori- 

zontal shafts  k  that  are  suitably  journaled 
in  the  supplemental  motor  frame  84  and  the 
forward  ends  thereof  project  through  the 
front  of  the  machine  casing  and  are  pro- 

vided with  turning  knobs  87,  as  shown  in 
Fig.  1.  The  arms  J  and  record  magazines 
or  holders  are  supported  in  normal  position 
by  the  cams  K.  By  rotating  the  cams  the 
magazines  may  be  raised  and  lowered  step- 
by-step  to  bring  the  records  opposite  the 
turn-table.  Each  arm  J  is  guided  between 
a  pair  of  pins  /  fixed  to  the  frame  (see 
Figs.  3  and  4). 
The  magazines  are  each  provided  with  a 

pointer  88  (see  Figs.  1  and  2)  that  cooper- 
ates with  a  printed  or  written  list  within 

a  frame  89  that  is  fixed  to  the  machine 
frame.  The  list  of  course,  contains  the 
names  of  the  several  records  of  the  adjacent 
magazine  or  holder  and  are  arranged  in  cor- 

responding proper  order  so  that  the  user  of 
the  machine  may  bring  the  desired  record 
or  disk  into  position  at  the  space  between 
the  holding  pins  78  and  79  and  opposite  the 
turn-table  C.  The  lists  within  the  frames 
89  and  the  ends  of  the  pointers  88  are  visible, 
as  shown  in  Fig.  1,  through  the  front  glazed 
opening  in  the  upper  part  of  the  machine 
casing. 

Each  record  magazine  or  holder  is  pref- 
erably counter-balanced  by  a  weight  L  (see 

Fig.  3)  connected  to  the  lower  end  of  a  wire 
cord  90  that  extends  over  a  guide  pulley  91 
at  the  top  of  the  machine  frame,  and  is  con- 

nected at  its  other  end  to  a  lug  92  on  the 
upper  end  of  the  magazine  or  holder  frame 
H.  The  counter-weights  L  are  preferably 
arranged  within  guide  sleeves  or  tubes  I  that 
are  fixed  to  the  frame. 

The  disk  records  are  transferred  to  and 

from  the  holders  or  magazines  by  a  recipro- 
cating shifter  or  carriage  M  that  is  mounted 

to  slide  back  and  forth  in  the  plane  of  the 
turn-table  C  (see  Figs.  2,  3,  5  and  7) .  The 
shifter  or  carriage  comprises  a  central  brace 

bar  m  and  side  bars  m'  fixed  to  the  end  of 
the  central  brace  piece,  as  most  clearly 
shown  in  Fig.  2.     The  carriage  or  shifter 

is  mounted  to  slide  (see  Figs.  5  and  7)  on 
rollers  93  mounted  on  two  of  the  horizontal 
bars  4  at  the  front  and  rear  of  the  frame. 
Pins  94   (see  Fig.  2)   fixed  to  the  vertical 
bars  at  the  front  and  rear  of  the  frame,  are  7© 

arranged  to  project  over  the  side  bars  m'  of the   carriage   to    prevent   the    displacement 
thereof.    A  pair  of  arms  95  (see  Figs.  2  and 
7)   pivoted  to  the  horizontal  frame  bars  4 
at  the  front  and  rear  of  the  frame,  carry  75 
rollers  96  that   are  yieldingly  pressed  by 

springs  97  connected  to  the  arms  into  en- 
gagement with  the  upper  edges  of  the  side 

bars  m'  of  the  carriage  or  shifter.    The  ends 
of  the  side  bars  m!  of  the  shifter  or  carriage  so 
are  bent  inwardly  (see  Figs.  2  and  7)  to  en- 

gage the  record  disks  G  and  the  carriage  is 
of  such  length  that  it  will  engage  the  disk 
upon  the  central  turn-table  and  a  disk  upon 
one  of  the  holders  or  magazines,  the  disk  on  85 
the  turn-table  being  located  between  the  cen- 

tral bar  m  and  one  end  of  the  carriage, 
while  the  disk  on  the  holder  is  between  the 
central  bar  m  and  the  other  end  of  the  car- 

riage.     When    the    carriage    or    shifter   is  90 
moved   from  one   extreme  position  to  the 
other,  it  will  shift  the  record  on  the  turn- 

table into  one  holder  and  move  one  of  the 
disks  on  the  other  holder  on  to  the  turn- 

table.   For  example,  if  the  shifter  is  moved  95 
from  its  left  hand  position  shown  in  Fig.  2 
toward  the  right,  the  disk  on  the  turn-table 
will  be  moved  into  the  right  hand  holder  or 
magazine  and  the  disk  record  on  the  left 
hand  holder  that  is  opposite  the  turn-table  100 
and  between  the  left  hand  pins  79  and  78, 
will  be  shifted  on  to  the  turn-table.     The 
end  portions  of  the  carriage  or  shifter  do 
not  in  its  movement  pass  over  the  turn- 

table C,  but  the  central  portion  m  thereof,  105 
which  passes  over  the  turn-table  from  one 
side  to  the  other  as  the  carriage  is  shifted, 
is  arranged  to  just  clear  the  turn-table  but 
to  engage  the  edge  of  the  disk  thereon.    To 
insure  that  this  central  bar  m  shall  engage  11C 
the  edge  of  the  disk,  it  is  provided  with  up- 

wardly projecting  inclined  ribs  98  (see  Fig. 
2).     The  disk  upon  the  turn-table  is  accu- 

rately centered  thereon,  as  hereinafter  de-  ■ 
scribed,  and  is  thus  held  out  of  engagement  115 
with  the  sides  of  the  carriage  or  shifter  so 
that  the  latter  does  not  interfere  with  the 
rotation   thereof.     The   carriage   moreover, 
does  not  interfere  with  the  vertical  shift  of 
the  magazine  holders  or  carriers.     In  the  120 
drawings,  the  carriage  or  shifter  is  shown 
as  in  its  left  hand  position  so  that  it  securely 
holds  the  disk  thereon  that  is  between  the 
pins  78  and  79  against  displacement,  but  this 
holder  can  be  shifted  vertically  to  bring  any  125 
one  of  the  disks  thereon  into  position  be- 

tween the  arms  or  side  bars  of  the  carriage. 
The  adjacent  ends  of  the  pins  78  and  79  are 
pointed,  as  shown,  so  that  they  may  accu- 

rately engage  the  central  openings  of  the  1-30 
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disks  as  the  disk  holders  are  shifted.  The 

disk  supporting  pins  h  are  also  pointed  so 
that  the  disk  will  properly  engage  there- 

with as  they  are  shifted  back  and  forth  by 
5  the  carriage.  As  shown  in  Figs.  3  and  5, 

the  roller  96  that  engage  the  upper  edges 

of  the  side  bars  m'  of  the  carriage  or  disk 
shifter  are  located  in  line  with  the  center  of 
the  turn-table  C  and  that  the  rollers  93  that 

10  engage  he  lower  edges  of  the  side  bars  m' 
are  positioned  at  equal  distances  on  opposite 
sides  of  the  rollers  96  so  that  the  end  of  the 

carriage  that  is  innermost  and  adjacent  the 
turn-table  will  be  securely  held  against  ver- 

15  tical  shift. 

The  central  portion  m  of  the  carriage  is 
provided  at  its  rear  end  with  a  horizontal 
pin  or  roller  99  fixed  to  a  lug  100  depending 
therefrom.      The    upper    forked   end   of    a 

20  shifter  arm  N  engages  the  pin  or  roller  99 
(see  Fig.  2).  At  its  lower  end  arm  N  is 
connected  by  a  pivot  bolt  or  stud  101  to  the 
lower  portion  of  the  machine  frame.  The 
shifter  arm  N  is  driven  from  a  short  shaft 

25  102  that  is  journaled  (see  Figs.  3,  4,  6  and 
7),  in  the  supplemental  motor  frame  84.  At 
its  rear  end  the  shaft  is  provided  with  a 
crank  arm  103  that  carries  a  pin  104  project- 

ing within  a  cam  slot  n  in  the  shifter  arm 
30  N  (see  Fig.  3).  At  each  operation  of  the 

machine  the  shaft  102  is  given  a  half  revolu- 
tion and  operates  to  throw  the  shifter  arm 

from  one  side  to  the  other.  The  lower  por- 
tion of  the  cam  slot  n  is  loop-shaped  and 

35  divided  by  a  rib  105,  while  the  upper  por- 
tion of  the  slot  is  inclined.  When  looking 

at  the  machine  from  the  rear,  as  shown  in 
Fig.  5,  the  pin  104  moves  through  the  lower 
part  of  the  slot  in  moving  the  shifter  arm 

40  from  right  to  left  and  through  the  upper 
part  of  the  cam  slot  in  moving  the  arm  from 
left  to  right.  Hy  the  peculiar  arrangement 
of  the  cam  slot,  the  carriage  is  started  and 
brought  to  rest  slowly  and  easily  and  with- 

45  out  shock  or  jar.  Pin  104  is  preferably  pro- 
vided with  a  roller  that  sets  within  the  cam 

slot  n. 
A  drum  O  (see  Figs.  6  and  7)  is  loosely 

'  mounted  on  the  front  end  of  the  short  shaft 
102.  A  steel  tape  p  passes  over  the  drum 
and  is  fixed  thereto  at  one  end.  The  other 
end  of  the  tape  is  secured  to  the  free  end 
of  a  shift  lever  P  that  is  pivotally  mounted 
on  a  stud  106  at  one  side  of  the  lower  por- 

00  tion  of  the  machine  frame.  The  shifter  arm 
P  extends  over  the  shaft  F  and  is  provided 
with  a  pin  107  that  engages  a  spiral  cam  108 

fixed  to  the  shaft.  A  heavy  spring  p'  is connected  to  the  arm  and  to  the  bottom  of 
the  inclosing  casing  and  holds  the  pin  107  in 
engagement  with  the  cam  108.  Pin  107  is 
preferably  provided  with  an  anti-friction 
roller.  Drum  O  is  provided  at  its  rear  edge 
with  a  ratchet  109  arranged  to  engage  a 
pivoted  spring-held  pawl  110  on  a  gear  111 

<J0 

that  is  fixed  to  the  shaft  102.  Gear  111  (see 
Fig.  4)  meshes  with  a  small  pinion  112  on 
the  rear  end  of  a  short  shaft  113  that  is  jour- 

naled in  the  supplemental  frame  84.  A  gear 
114  on  the  front  end  of  the  shaft  113  meshes 
with  a  pinion  115  on  a  short  shaft  r  that  is 
suitably  journaled  in  the  supplemental 
frame  84  and  carries  a  governing  fan  R. 
Fan  R  is  normally  engaged  by  a  horizontal 
pin  s  that  is  fixed  to  and  projects  horizon- 

tally and  forwardly  from  a  bar  S  that  is 
held  in  vertical  position  by  screws  116  (see 
Figs.  6  and  7)  passing  through  vertical  slots 
therein.  Bar  S  may  thus  move  vertically  to 
an  extent  limited  by  the  length  of  the  slots. 
A  coiled  spring  117  connected  to  the  bar  nor- 

mally holds  it  in  lowermost  position  with 
the  pin  s  thereon  in  engagement  with  the 
governor  fan  R.  Bar  S  constitutes  a  stop 
device  for  controlling  the  operation  of  the 
shaft  102  that  operates  the  carriage  shifter 
N.  The  upper  end  of  the  bar  is  off-set  rear- 
wardly  (see  Fig.  7)  and  carries  a  pivoted 

dog  s',  the  upper  end  of  which  is  connected 
to  the  bar  S  by  a  coiled  spring  118.  The 
gear  111  is  provided  on  one  face  with  a  pro- 

jecting rib  119  of  substantially  circular 
form  (see  Fig.  6).  This  rib  is  provided  at 
diametrically  opposite  points  with  notches 

120  within  one  of  which  the  clog  s'  normally 
extends.  The  motor  spring  p'  that  is  con- 

nected to  the  arm  P,  tends  to  turn  the  gear 
111  in  anti-clockwise  direction,  when  viewed 
from  the  front  of  the  machine  as  in  Fig.  6, 

and  the  dog  s'  is  normally  held  in  the  posi- 
tion shown  in  Fig.  6  with  its  spring  118 

under  tension.  The  lower  end  of  the  stop 
device  or  bar  S  is  turned  rearwardly  and 
projects  in  line  with  the  path  of  movement 
of  the  arm  P. 

The  drum  O,  as  stated,  is  loosely  mounted 
on  the  shaft  and  as  the  shaft  F  is  turned 
thereon  a  single  revolution  the  arm  P  will 
be  lifted  by  the  cam  108  on  the  shaft,  thus 
winding  up  or  placing  the  motor  spring  // 
under  tension.  During  this  vertical  move- 

ment of  the  arm  P,  the  steel  tape  p  is  stiff 
enough  to  turn  the  drum  O  looselv  on  the 
shaft  102,  the  ratchet  teeth  109  of  the  drum 
passing  idly  beneath  the  pawl  110  on  the 
gear  111.  At  the  end  of  its  upward  move- 

ment, arm  P  engages  the  lower  end  of  the 
stop  bar  S  and  shifts  it  vertically  against 
the  tension  of  the  spring  117.  This  move- 

ment of  the  bar  S  lifts  the  pin  s  thereon  out 
of  engagement  with  the  fan  governor  R  and 

also  lifts  the  dog  s'  out  of  the  notch  120  in 
the  circular  rib  119  of  the  gear  111.  When 

the  dog  s'  clears  the  notch  120  its  spring  118 
shifts  it  so  that,  when  the  arm  P  again 
swings  downwardly  the  dog  Avill  engage  the 
circular  rib  119  and  hold  the  stop  bar  S  up 

so  as  to  prevent  the  pin  s  thereon  from  drop- 
ping into  engagement  with  the  governing 

fan  R,     Arm  P  is  drawn  down  by  the  motor 
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spring  p'  as  soon  as  the  pin  107  thereon 
clears  the  shoulder  of  the  spiral  cam  108  on 
the  shaft  F.  This  is  effected  just  as  the 
winding  shaft  F  reaches  the  end  of  its  revo- 

lution. Motor  spring  p'  then  draws  down 
arm  P  and  through  the  strap  p,  drum  O, 
ratchet  109  and  pawl  110  turns  the  shaft  102 
so  that  the  latter  moves  the  carriage  shifter 
arm  N  and  the  carriage  or  record  shifter  is 
then  operated  to  remove  the  record  on  the 
turn-table  and  place  another  record  thereon. 
At  the  end  of  a  half  revolution  of  the  shaft 
102  which,  as  stated,  is  sufficient  to  move  the 
carriage  or  record  shifter  from  one  side  to 

the  other,  the  dog  s'  on  the  stop  bar  S  is 
drawn  down  by  the  spring  117  of  the  stop 
bar  S  into  the  other  notch  120  of  the  rib  119, 
and  the  pin  s  engages  the  governor  fan 
R  so  that  the  shaft  102  and  parts  operated 
thereby,  are  arrested.  The  rib  119  is  pro- 

vided just  in  front  of  the  notches  120  (see 
Fig.  6)  with  depressed  portions  121  in  ad- 

vance of  the  notches  120  to  lower  the  dog  s' 
and  bar  S  slightly  before  dog  s'  drops  into 
the  notches.  By  this  arrangement,  the 
motor  shaft  102  that  operates  the  carriage 
or  record  shifter,  is  brought  into  operation 
and  automatically  arrested  after  it  has  com- 

pleted a  half  revolution.  The  fan  governor 
compels  the  even  uniform  operation  of  the 
shaft  102  under  the  influence  of  the  motor 

spring  //,  and  as  stated  the  cam  slot  n  and 
shifter  arm  N  is  so  shaped  that  the  record 
shifter  and  records  are  brought  to  rest 
slowly  and  without  shock  or  jar. 

It  is  desirable  to  prevent  the  operation  of 
the  turn-table  C  until  after  the  record  shifter 
has  completed  its  movement.  To  effect  this, 
the  stop  bar  S  is  provided  on  its  end  with  a 
laterally  projecting  spring  strip  122  that 
carries  a  friction  button  123  covered  with 
felt  or  like  material.  As  stated,  the  stop  bar 
S  is  held  in  uppermost  position  during  the 
movement  of  the  record  shifter  since  the  dog 
at  thereon  rides  upon  the  rib  119.  When  in 
this  uppermost  position,  the  friction  button 
123  engages  the  disk  36  on  the  lower  end  of 
the  governor  shaft  E  and  thus  prevents  the 
operation  of  the  turn-table  motor  until  after 
the  record  shifter  has  completed  its  move- 
ment. 

It  will  be  noted  that  the  records  are 

shifted  by  the  carriage  onto  the  turn-table 
alternately  from  the  record  holders  or  maga- 

zines on  opposite  sides  thereof,  and  that 
when  a  record  is  shifted  from  one  of  the 

holders,  the  record  on  the  turn-table  is 
moved  back  into  the  other  holder.  When 
the  carriage  is  shifted  from  left  to  right,  a 
record  in  the  left  hand  holder  is  moved  onto 
the  table  and  the  record  on  the  table  is 
moved  back  into  the  right  hand  holder  and 
when  the  carriage  is  shifted  from  right  to 
left,  a  disk  on  the  right  hand  holder  is  moved 
on  the  table  and  the  disk  on  the  table  is 

moved  into  the  left  hand  holder.  Thus  in 

both  positions  of  the  carriage  one  of  the 
magazines  is  full  of  records  while  one 
record  has  been  removed  from  the  other 
magazine.  It  is  necessary  to  prevent  the  70 
vertical  movement  of  the  magazine  from 
which  a  record  has  been  removed,  so  that  the 
record  may  be  properly  replaced  therein  by 
the  movement  of  the  carriage.  It  is  also  de- 

sirable to  provide  means  for  automatically  75 
shifting  the  magazines  vertically  to  bring 
the  disks  successively  opposite  the  turn-table 
and  into  engagement  with  the  carriage  or 
shifter.  For  these  purposes,  the  shafts  k 
that  carry  the  cams  K  for  vertically  shift-  80 
ing  the  record  magazines,  are  provided  on 
their  rear  ends  with  toothed  locking  wheels 
T  (see  Figs.  3  and  4).  The  spaces  between 
the  teeth  of  these  wheels  are  semi-circular  in 
outline  and  are  arranged  to  be  engaged  by  85 
pins  or  rollers  124  on  the  outer  ends  of  a 
pair  of  pawls  or  arms  t.  These  arms  are 
pivotally  mounted  at  their  inner  adjacent 
ends  upon  an  upright  portion  or  lug  125 
of  the  supplemental  frame  84.  A  leaf  90 
spring  126  fixed  centrally  to  the  lug  125, 
engages  and  depresses  the  pawls  or  arms  t. 
When  the  pins  or  rollers  124  on  the  pawls  t 
are  down  in  the  bottoms  of  the  slots  between 
the  teeth  of  the  wheels  T,  these  wheels  and  95 
the  shafts  h  are  locked  so  that  the  latter  can- 

not be  rotated  to  shift  the  magazines.  The 
pawls  t  are  provided  with  rearwardly  pro- 

jecting pins  127  which  are  arranged  to  be 
engaged  by  a  lug  128  on  the  forward  side  of  100 
the  shifter  arm  N.  When  the  pin  on  one  of 
the  arms  is  engaged  by  the  lug  128,  the  arm 
will  be  held  in  such  position  that  the  pin  or 
roller  thereon  will  only  project  slightly 
within  one  of  the  notches  of  the  correspond-  105 
ing  wheel  T,  as  shown  at  the  right  hand  in 
Fig.  3.  The  ends  of  the  teeth  of  the  wheels 
T  are  inclined  and  while,  in  its  slightly 
raised  position,  the  small  arm  t  will  prevent 
the  rotation  of  the  corresponding  wheel  in  110 
one  direction,  it  will  permit  its  rotation  in 
the  direction  indicated  by  the  arrow  in  Fig. 
3,  so  that  the  user  of  the  machine  may  move 
the  magazine  or  holder  at  the  right  in  Fig. 
3  to  bring  any  disk  thereon  into  engagement  115 
with  the  disk  shifter  by  turning  the  thumb 
button  87  of  the  corresponding  shaft.  The 
record  holder  or  magazine  at  the  left  of  Fig. 
3,  from  which  the  record  on  the  table  has 
been  removed,  is  locked  against  movement  120 
so  that  at  the  next  operation  of  the  machine 
it  will  be  in  proper  position  to  receive  the 
record  on  the  table.  When  the  arm  N  is 
shifted  to  move  a  disk  from  the  magazine  at 
the  right  in  Fig.  3  onto  the  table,  the  lug  128  125 
on  the  arm  will  move  out  from  beneath  the 

pin  127  on  the  right  hand  locking  pawl  so 
that  the  latter  will  lock  the  operating  shaft 
and  magazine  on  that  side,  and  it  will  stay 
locked  until  the  record  has  been  returned  to  130 
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the  holder.  The  movement  of  the  arm  car- 
ries the  disk  on  the  table  back  into  the  maga- 

zine at  the  left  in  Fig.  3,  and  at  the  end  of 
its  movement  lug  128  on  the  arm  will  engage 

5  the  pin  127  of  the  left  hand  locking  pawl  t 
so  as  to  release  the  shaft  k  and  the  magazine 
operated  thereby  on  that  side.  In  this  way 
the  magazines  or  holders  on  opposite  sides  of 
the  turn-table  are  alternately  locked  and  un- 

10  locked  as  the  record  shifter  or  carriage  is 
moved.  When  the  carriage  is  at  either  end 
of  its  movement,  the  magazine  at  that  end 
is  unlocked  so  that  the  user  may  select  the 
next  disk  that  is  to  be  moved  onto  the  table 

1.5  at  the  next  operation  of  the  machine.  The 
magazine  or  holder  at  the  opposite  side  of 
the  machine  is  however  locked  until  the  disk 
that  has  been  removed  therefrom  is  returned 
by  the  movement  of  the  disk  shifter.     It 

20  will  also  be  noted  that  while  the  shifter  arm 
and  carriage  are  moving,  both  of  the  shafts 
k  are  locked  against  movement  and  neither 
of  the  magazines  can  be  shifted. 

For  automatically  shifting  the  magazines 
25  the  crank  arm  103  on  the  shaft  102  is  pro- 

vided at  its  end  with  a  tooth  t'  (see  Fig.  3). 
The  cam  slot  n  in  the  arm  N  is  so  shaped 
that,  as  stated,  the  arm  and  carriage  are 
brought  to  rest  slowly.     It  is  also  so  shaped 

30  that  the  arm  N  and  carriage  reach  the  end 
of  their  movement  before  the  crank  arm  103 
reaches  the  end  of  its  movement.  So  that  as 
the  arm  103  and  shifter  arm  N  move  to  one 
side  of  the  machine,  the  lug  128  at  the  end 

35  of  the  movement  of  the  arm  N  first  lifts  the 
locking  pawl  t  to  release  the  wheel  T  and 
shaft  k  on  that  side  and  subsequently  the 
tooth  t'  on  the  arm  103  at  the  end  of  the 
movement  of  said  arm  is  brought  into  en- 

40  gagement  with  one  of  the  teeth  of  the  wheel 
T,  so  that  it  and  the  shaft  k  is  advanced  one 
notch  to  move  the  corresponding  magazine 
and  shift  another  disk  into  engagement  with 
the  disk  shifter  and  opposite  the  turn-table 

45  C.  By  this  arrangement,  if  the  shafts  k  are 
not  turned  by  the  users  of  the  machine,  a 
different  record  will  be  placed  on  the  turn- 

table at  each  operation  of  the  machine  until 
all  of  the  records  have  been  successively  re- 

50  produced.    This  automatic  operation  how- 
ever, does  not  prevent  the  user  of  the  ma- 
chine from  selecting  any  record  in  the  maga- 

zine that  is  unlocked. 
The  record  on  the  turn-table  C  is  held  in 

55  proper  position  thereon  by  a  centering  de- 
vice V  (see  Figs.  2  and  7)  that  has  a  conical 

roller  on  its  lower  end  arranged  to  extend 
through  the  central  opening  of  the  disk  and 
into  the  recess  of  the  central  portion  of  the 

60  turn-table  C.  The  centering  device  is  car- 
ried upon  the  end  of  a  forwardly  extending, 

horizontal  portion  129  of  a  vertically  recip- 
rocating shifter-bar  v.  This  bar  is  mounted 

at  the  rear  of  the  machine  frame,  its  lower 

85  end  being  connected  to  the  frame  and  guided 

by  a  screw  130  extending  through  a  vertical 
slot  therein.     The  upper  end  of  the  bar  is 
arranged  to  slide  through  a  U-shaped  strap 
131  fixed  to  one  of  the  horizontal  bars  on  the 
machine  frame.     The  shifter  V  is  raised  and  70 
lowered  to  release  and  clamp  the  disks  upon 
the  turn-table  by  a  spiral  cam  132  (see  Figs. 
3  and  4)  that  is  mounted  upon  the  rear  end         / 
of  a  horizontal  shaft  133  journaled  in  the 
machine  frame.     The  inner  end  of  the  shaft  75 
is  provided  with  a  gear  134  meshing  with 
the  gear  111  on  the  motor  shaft  102.    As 
stated,  motor  shaft  102  is  given  a  half -revo- 

lution to  operate  the  disk  shifter.     Gear  134 
is  exactly  one-half  the  size  of  gear  111  so  80 
that  it  is  given  a  complete  revolution  to  first 
raise  the  centering  device  and  release  the 
record  on  the  turn-table,  and  then  to  permit 
the  downward  shift  thereof  to  engage  and 
hold  the  new   disk  that  is  placed  on  the  85 
table.    The  lower  end  of  the  shifter  rod  is 

preferably  V-shaped  and  sets  within  a  cor- 
respondingly shaped  notch  in  the  cam  132  in 

the  normal  position  of  the  parts  so  that  the 
centering  device  is  accurately  held  in  its  90 
proper  position.     The  shifter   arm  v   also 
serves  to  move  the  reproducer  arm  to  the 

outer  periphery  of  the  disk  on  the  turn-table 
to  commence  the  reproduction  thereof  and 
the   shifter   arm   also  operates   the  needle  95 
changing  mechanism.    For  these  purposes 
a  segmental  track-bar  W  (see  Figs.  2  and  5) , 
is  pivotally  connected  at  one  end  by  a  stud 
135  to  the  frame  of  the  machine  opposite  the 
center  of  the  turn-table.     The  other  end  of  100 
the  track-bar  W  is  pivoted  to  a  lug  136  on 
the  side  of  the  horizontal  portion  129  of  the 
shifter  rod  v.     The  track-bar  W  is  concen- 

tric with  the  center  of  motion  of  the  hollow 
reproducer  arm  23  and  the  latter  is  provided  105 
on  its  under  side  with  a  roller  w  (see  Fig.  8) 
journaled  between  a  pair  of  lugs  137.     In 
the  normal,  horizontal  position  of  the  track- 
bar  W  and  with  the  needle  of  the  reproducer 
arm  resting  upon  the  disk,  the  roller  w  is  110 
above  the  track-bar  W  but  out  of  engage- 

ment therewith.    When  the  reproducer  arm 
is  in  its  innermost  position  the  vertical  shift 
of  the  rod  v  will  raise  the  inner  end  of  the 
track  bar  W  and  the  latter  will  engage  the  115 
roller  w  and  lift  the  reproducer  arm.     The 
track  bar  W  is  then  in  inclined  position  so 
that  the  reproducer  arm  may  slide  down  the 
same  until  the  roller  w  engages  a  lug  138  at 
the  outer  end  of  the  track  bar.    A  light  120 
spring  139  (see  Fig.  5)  on  the  track  bar  is 
arranged  to  engage  the  roller  w  when  the 
latter  hits  the  lug  138  to  prevent  any  re- 

bound of  the  reproducer  arm.  i 

The  needle  or  stylus  Y  (see  Figs.  8  to  12)   125  v 
is  arranged  within  the  bore  of  the  hollow 
cylindrical  holder  26.     A  clamp  140  is  con- 

nected by  a  pivot  screw  141  to  a  lug  142  on 
the  rear  face  of  the  sound  box.    This  clamp 

is  pivoted  to  swing  in  a  plane  at  right  angles  130 
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to  the  holder  26.  A  coiled  spring  143  ar- 
ranged in  a  socket  in  the  end  of  the  lug  142 

engages  the  end  of  the  clamp  140  and  presses 
it  through  a  transverse  slot  in  the  side  of  the 

5  cylindrical  holder  26  into  engagement  with 
the  needle  or  stylus  Y  to  hold  the  latter 
firmly  in  place.  The  inner  end  of  the 
needle  abuts  against  the  shoulder  144  (see 
Fig.  10)  at  the  inner  end  of  the  bore  of  the 

10  holder  26. 
The  sound  box  is  provided  with  a  finger 

145  that  extends  in  line  with  the  reproducer 
arm  23.  After  a  record  has  been  reproduced 
the  sound  box  and  arm  23  are  brought  to  rest 

15  with  the  end  of  the  finger  145  against  the 
lower  end  of  a  V-shaped  cam  plate  146  on  a 
bracket  147.  This  bracket  (see  Figs.  2  and 
5)  is  arranged  above  the  turn-table  adjacent 
the  central  portion  thereof.     It  is  secured  at 

20  its  upper  end  and  depends  from  the  hori- 
zontal plate  portion  148  of  a  bracket  149 

(see  Figs.  5,  8,  13  and  14).  Bracket  149  is 
cast  in  one  piece  with  the  frame  bar  150  that 
is  suitably  secured  at  its  ends  to  the  metal 

25  frame  of  the  machine.  The  bracket  147  is 

provided  with  a  second  V-shaped  cam  plate 
151  arranged  adjacent  and  parallel  to  the 
cam  plate  146  so  as  to  form  a  zigzag  cam  slot 
or  guide- way.     Plate  151   (see  Fig.  11)   is 

30  shorter  than  plate  146  so  that  the  pin  145 
may  pass  beneath  it  into  engagement  with 
the  lower  end  of  the  plate  146.  Bracket  147 
is  also  provided  at  its  lower  end  and  at  one 
side  with  a  vertical  trip  cam  153  and  with  a 

35  hook-shaped  abutment  or  stop  154.  The 
cam  153  is  so  placed  that  when  the  sound  box 
and  reproducer  arm  are  lifted  by  the  shifter 
rod  v  and  rail  W,  it  will  engage  the  tail  of 
clamp  140  and  shift  it  against  the  tension  of 

40  its  spring  143  to  release  the  needle  and  to 
permit  it  to  fall  from  the  holder  26.  This 
partial  raised  position  of  the  sound  box  is 
indicated  by  dotted  lines  in  Fig.  11.  When 
the  reproducer  arm  and  sound  box  are  lifted, 

45  the  end  of  the  pin  145  will  enter  and  pass 
through  the  V-shaped  cam  groove  152  and 
the  reproducer  arm  and  sound  box  will  not 
slide  down  the  rail  W  to  the  outer  periphery 
of  the  record  on  the  turn-table  until  after 

50  the  pin  145  has  passed  out  of  the  upper  end 
of  the  slot.  The  end  portion  of  the  pin  145 
that  projects  within  the  slot  152,  is  prefer- 

ably provided  with  an  anti-friction  roller 
155. 

•5  The  stylus  or  needle  magazine  (see  Figs. 
1,  13  and  14)  preferably  comprises  a  circu- 

lar series  of  vertical  tubes  156  that  are  se- 
cured at  their  ends  to  and  extend  through  a 

pair  of  upper  and  lower  disks  157  mounted 
}0  on  a  central  shaft  158.  Shaft  158  is  jour- 

naled  at  its  ends  in  the  arms  of  a  U-shaped 
holder  159.  This  holder  is  arranged  to  set 
at  its  lower  end  upon  the  plate  portion 
148  of  the  bracket  149.     This  bracket  and 

^5  the  supporting  frame  bar  150  therefor,  is 

semi-circular  in  form  (see  Fig.  13)  to  re- 
ceive the  rotary  needle  magazine.     The  U- 

shaped  holder  159  is  provided  adjacent  its 
lower  end  with  an  ear  or  perforated  lug  160 
that  is  arranged  to  engage  and  set  over  a  70 
vertical  pin  161  on  the  bracket  149.     The 
loAver  end  of  the  shaft  158  which  extends 
below  the  holder  159,  is  arranged  to  engage 
and  project  through  a  suitable  opening  or 
socket  in  the  horizontal  plate  portion  148.  75 
The  ends  of  the  tubes  156  are  open  and  the 
needles  are  inserted  therein,  one  above  the 
other  with   their  pointed  ends   downward 
(see  Fig.  14),  the  bores  of  the  tubes  being 
of  sufficient  size  to  readily  receive  the  nee-  80 
dies  and  permit  the  passage  thereof  through 
the  tubes,  but  are  small  enough  to  hold  the 
needles  in  upright  position,  one  on  top  of 
the  other.    The  lower  open  ends  of  the  tubes 
are  normally  closed  by  a  plate  162  that  is  85 
fixed  in  position  upon  the  lower  arm  of  the 
U-shaped  holder  159  below  the  ends  of  the 
tubes.    This  plate  is  preferably  glass  so  that 
the  points  of  the  needles  resting  and  moving 
thereon  will  not  be  injured.    At  one  point  90 
the  plate  is  provided  with  an  orifice  163 
(see  Figs.  8  and  14),  and  suitable  means  are 
provided  for  rotating  the  needle  magazine 
to  bring  the  tubes  156  successively  in  line 
with  the  orifice  163.     For  this  purpose  the  95 
lower  disk  157  is  provided  with  a  series  of 
radial  pins  164  and  the  horizontal  portion 
129  of  the  shifter  rod  v  is  provided  with  a 
pivoted  dog  165  that  is  arranged  to  project 
upwardly  through  a  slot  166  in  the  hori-  ioo 
zontal  plate  portion  148.    This  dog  is  held 
by  a  spring  167    (see  Fig.   5)    against  the 
end  of  the  slot  166  and  the  dog  is  curved  or 
cam-shaped  so  that  when  the  shifter  rod  v 
is  lifted  the  end  of  the  dog  will  be  pro-  105 
jected  against  one  of  the  pins  164  to  turn 
the  needle  magazine  one  step.     A  holding 
pawl  168  is  preferably  formed  of  a  curved 
leaf  spring  secured  at  one  end  to  the  lower 
end  of  the  upright  portion  of  the  magazine  no 
holder  159.     The  free  end  of  the  holding 
pawl  168  is  V-shaped  and  projects  between 
the  lower  ends  of  two  of  the  tubes  156  and 
accurately  holds  the  magazine  in  position 
with  one  of  the  tubes  in  line  with  the  orifice  115 
163    in   the   plate    162.     When   a   tube   is 
brought  in  line  with  the  orifice,  the  lower- 

most pin  therein  will  drop  through  into  an 
inclined  tube  or  guide- way  169   (see  Figs. 
8,  9  and  10)   that  is  carried  by  the  repro-  120 
ducer  arm  on  the  rear  face  of  the  sound  box, 
the  upper  end  of  which  is  preferably  ex- 

panded or  hopper  like.     A  stop  device  in 
the  form  of  a  bent  spring  170   (see  Figs. 
13  and  14)  is  fixed  at  one  end  to  the  upright  125 
portion  of  the  magazine  holder  159.     The 
needle  holding  tubes  156  of  the  magazine 
are    provided    some    distance    above    their 
lower  ends  with  transverse  slots  171  and  the 
free  end  of  the  stop  spring  170  is  arranged  i$6 
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to  project  within  the  slot  of  the  tube  over 
the  orifice  103  and  engage  the  second  needle 
therein  so  that  only  one  needle  will  fall 
through  the  orifice  163  when  the  tube  is 

5  brought  in  line  therewith.  As  soon  as  the 
tube  passes  beyond  the  end  of  the  stop  de- 

vice, the  needles  therein  will  drop  down  but 
will  be  arrested  by  the  glass  plate  162.  In 
this  way  the  needles  may  be  fed  one  at  a 

10  time  at  each  operation  of  the  machine. 
Holder  159  of  the  needle  magazine  is  pref- 

erably removable  through  an  opening  (indi- 
cated in  dotted  lines  in  Fig.  1)  in  the  top  of 

the  machine  casing,  so  that  the  magazine 
15  may  be  refilled  with  needles  from  time  to 

time.  This  particular  form  of  magazine 
however,  will  hold  a  very  large  number  of 
needles  that  will  be  accurately  fed,  one  at 
a  time  as  the  machine  is  operated,  and,  as 

20  is  well  known,  it  is  highly  desirable  to 
change  the  needle  at  each  operation  of  the 
machine. 
The  guide  tube  169  is  arranged  in  line 

with  an  inclined  orifice  172  in  the  needle 
25  holder  26  that  opens  into  the  central  bore 

thereof  just  beloAv  the  shoulder  144  (see  Fig. 
10).  As  the  reproducer  arm  and  sound  box 
are  lifted  by  the  vertical  movement  of  the 
shift  rod  v  and  rail  W,  the  end  of  the  pin 

30  145,  as  stated,  will  be  guided  in  the  V-shaped 
cam  slot  152.  The  tail  of  the  clamp  140 
will  be  brought  against  the  cam  153,  and  as 
soon  as  the  sound  box  is  partially  lifted  or 
about  in  the  position  indicated  in  dotted 

35  lines  in  Fig.  11,  the  old  needle  will  drop 
from  the  holder  26.  As  the  sound  box  ap- 

proaches the  upper  end  of  its  movement,  it 
will  be  shifted  by  the  engagement  of  the 
cam  groove  with  the  pin  145  thereof  to  bring 

40  the  needle  holder  over  the  end  of  the  hook- 
shaped  abutment  or  stop  154.  At  this  point, 
and  while  the  clamp  140  is  still  held  in  re- 

leased position  by  the  cam  153,  the  dog  165 
on  the  shifter  rod  v  will  turn  the  needle 

45  magazine  so  that  a  new  needle  will  drop 
therefrom  through  the  guide  tube  169  and 
guide  opening  172  into  the  central  bore  of 
the  needle  holder  26.  It  will  not  fall  out  of 
the  same  but  will  be  arrested  in  position 

50  witbin  the  holder  by  the  abutment  or  stop 
154.  At  the  end  of  the  upward  movement 
of  the  sound  box  the  tail  of  the  clamp  140 
will  pass  over  the  upper  end  of  the  cam 
153  and  the  spring  143  will  shift  it  to  grip 

55  and  hold  the  new  needle.  At  the  same  time, 
the  pin  145  on  the  sound  box  escapes  from 
the  upper  end  of  the  cam  slot  152  and  the 
sound  box  and  reproducer  arm  slide  down 
the  then  inclined  rail  W  to  the  outer  periph- 

60  ery  of  the  disk  on  the  turn-table. 
To  insure  that  the  reproducer  arm  will 

always  be  brought  to  rest  in  such  position 
that  the  pin  145  will  engage  the  guide 
groove  152  when  the  sound  box  is  lifted, 

<55  the    several    disks,    the    record    portion    of 

which  frequently  vary  in  length,  are  pro- 
vided with  spiral  grooves  173  (see  Fig.  2) 

leading  inwardly  from  the  end  of  the  record 
portion  to  a  circular  groove  174  which  is  so 
located  that  it  will  hold  the  pin  145  on  the  70 
end  of  the  reproducer  arm  against  the  cam 
plate  146.  To  guide  the  needle  into  the  be- 

ginning of  the  record  groove  the  disks  are 
also  preferably  provided  with  spiral  grooves 
175  leading  inwardly  from  the  edge  thereof  75 
to  the  beginning  of  the  record  groove. 

The  operation  is  as  follows:  The  sound 
box  and  reproducer  arm  are  normally  at 
their  innermost  end  of  their  table  with  pin 
145  thereon  in  engagement  with  the  lower  80 
end  of  the  cam  plate  146  and  the  record 

previously  reproduced  is  on  the  turn-table 
C.  In  this  position,  the  pin  46  on  the  chain 
44  holds  the  arm  47  elevated  so  that  the  gov- 

ernor arm  40  is  held  in  engagement  with  85 
the  disk  37  to  prevent  the  operation  of  the 
turn-table,  and  the  lug  66  on  the  lever  60  is 
held  in  its  uppermost  position  so  that  a  coin 
may  be  dropped  to  position  upon  the  lug  64 
of  the  lever  arm  61.  In  this  position  too,  90 
the  disk  record  magazine  or  holder  from 
Avhich  one  of  the  records  has  been  removed 

(in  this  instance  the  magazine  at  the  right 
of  the  machine  casing  when  viewed  from 
the  front)  is  locked  against  movement  but  95 
the  magazine  at  the  left  may  be  shifted  if 
desired,  by  means  of  a  button  87  on  the  front 
of  the  machine  casing  to  bring  any  one  of 
the  disks  between  the  arms  at  the  left  hand 
end  of  the  disk  shifter  or  carriage.  If  a  100 
coin  is  dropped  into  the  chute  62  it  will  be 
arrested  upon  the  lug  64  of  the  lever  61. 
The  user  may  then  turn  the  shaft  F  by 
means  of  the  exterior  handle  /.  The  first 
initial  movement  of  the  shaft  and  ratchet  105 
Avheel  50  thereon  will  as  described,  through 
the  medium  of  the  lever  arms  67,  60  and  61 
and  rod  73  lift  the  locking  pawl  55  out  of 
the  notch  54  of  the  ratchet  50  so  that  the 

shaft  F  may  be  turned  and  the  dog  51  110 
brought  in  line  with  the  lug  53  on  the 
sprocket  wheel  45.  The  shaft  F  may  then 
be  turned  through  a  single  revolution  or  un- 

til the  locking  pawl  again  engages  the  notch 

54.  The  spring  d  of  the  turn-table  motor  115 
is  Avound  up  as  described,  through  the  me- 

dium of  the  chain  44  and  sprocket  wheel  43 
on  the  motor  shaft.  Pin  46  on  the  chain  is 

drawn  from  beneath  the  leA'er  arm  47  so 
that  the  governor  arm  drops  out  of  engage-  120 
ment  with  the  disk  37  and  so  that  the  lug  66 
on  the  lever  arm  60  is  lowered  into  mid- 
position  in  the  coin  chute  to  prevent  the  op- 

eration of  the  machine  by  another  coin  until 
the  initiated  operation  is  completed.  The  125 
reengagement  of  the  locking  pawl  55  with 
the  notch  54  of  disk  50  throws  the  dog  51 
out  of  engagement  Avith  the  lug  53  on  the 
ratchet  wheel  45  so  that  the  spring  d  may 

turn  the  parts  connected  thereto  in  opposite  130 

( 
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XX 
direction  to  drive  the  turn-table.  As  the 
shaft  F  is  rotated  the  cam  108  thereon  lifts 

the  arm  P,  energizes  the  motor  spring  p' 
and  lifts  the  stop  bar  S  thus  shifting  the 

5  dog  s'  thereon  to  free  the  shaft  102  and  per- 
mit the  operation  of  the  automatic  mecha- 

nism for  changing  the  record  disks  and  nee- 
dle and  restoring  the  reproducer  arm.  This 

shift  of  the  stop  device  S  also,  as  described, 
10  brings  the  button  on  its  spring  arm  122 

against  the  lower  disk  of  the  governor  and 
it  is  held  in  this  position  by  the  engagement 

of  the  pawl  s'  with  the  circular  rib  119  un- 
til the  shifter  mechanism  has  changed  the 

15  plates  and  moved  the  reproducer  arm. 
When  the  pin  107  on  the  arm  P  passes  over 
the  shoulder  of  the  cam  108,  the  motor 

spring  p'  is  thrown  into  operation  to  turn 
the  shaft  102  through  a  half-revolution  and 

20  turn  the  shifter  cam  132  through  a  single 
revolution.  As  stated,  the  lower  end  of  the 
shifter  rod  v  is  pointed  or  V-shaped  and 
sets  within  a  correspondingly  shaped  notch 

in  the  cam  132.     By  reason  of  this  arrange- 
25  ment,  the  instant  the  motor  spring  p'  is 

thrown  into  operation  the  centering  device 
on  the  shifter  rod  v  is  quickly  lifted  to  re- 

lease the  disk  on  the  turn-table.  The  con- 
tinued movement  of  the  shaft  102  through 

30  its  half-revolution  moves  are  arm  N  and 
carriage  M  to  change  the  plates,  and  at  the 
end  of  its  movement  to  one  side  the  tooth 

t'  on  the  arm  103  of  the  shaft  engages  one 
of  the  wheels  T  to  automatically  shift  the 

35  disk  magazine  on  that  side  one  step.  The 
movement  of  the  shifter  arm  N,  as  stated, 
also  automatically  locks  the  magazine  from 
which  the  record  is  taken  and  unlocks  the 

magazine  on  the  other  side  into  which  the 
40  disk  on  the  table  is  moved  by  the  shift  of 

the  lug  128  on  the  arm  N  from  beneath  the 
pin  127  on  one  pawl  t  and  by  its  reengage- 
ment  with  the  pin  on  the  other  pawl.  The 
movement  of  the  motor  shaft  102  as  stated, 

45  is  arrested  after  a  half-revolution  by  the  en- 

gagement of  the  dog  or  pawl  s'  on  the  stop bar  S  with  the  notch  in  the  rib  119  of  the 

gear  111  on  the  shaft.  After  the  first 
quick  initial  shift  of  the  rod  v,  the  contin- 

50  ued  movement  of  the  cam  132  lifts  this  rod 
more  slowly  to  raise  the  reproducer  arm 
and  sound  box  through  the  medium  of  the 
track  bar  W,  and  to  turn  the  needle  maga- 

zine through  the  medium  of  the  dog  or  pawl 
55  165.  The  reproducer  arm  is  guided  as  de- 

scribed, during  its  upward  shift  by  the  en- 
gagement of  the  pin  145  thereon  with  the 

V-shaped  cam  slot  152  and  the  clamp  140  is 
S  shifted  by  its  engagement  with  the  station- 
*  60  ary  cam  ̂ 53  t0  release  the  used  needle  and 

grip  the  new  needle  from  the  magazine  that 
is  guided  into  the  needle  holder  26  by  the 
tube  169.  Near  the  end  of  the  movement 

of  the  cam  132  the  shifter  rod  is  in  its  up- 
65  permost  position  and  the  reproducer  arm 

slides  outwardly  toward  the  periphery  of 
the  disk  on  the  turn-table  and  at  the  end  of 
the  movement  of  the  cam  the  shifter  rod  v 

and  centering  device  V  are  dropped  to  po- 
sition to  securely  center  and  hold  the  disk  70 

upon  the  turn-table  and  also  to  lower  the 
sound  box  and  needle   on   the  reproducer 
arm  into  engagement  with  the  disk.     The 
centering   device   V   is,    as   previously   de- 

scribed, provided  with  a  conical  roller  on  75 
its  lower  end,  which,  when  the  centering  de- 

vice is  lowered,  is  arranged  to  engage  the 
central  opening  of  the  record  and  thereby 
accurately  center  the  record  on  the  turn- 

table, or,  in  other  words,  move  or  adjust  it  80 
to  proper  central  position  thereon.     In  this 
way  the  shifted  record  is  accurately  cen- 

tered or  adjusted  to  proper  position  on  the 
turn-table,  and,  at  the  same  time,  it  is  moved 
out  of  contact  with  the  parts  of  the  sliding  85 
carriage  or  record  shifter,  so  that  the  lat- 

ter, as  shown  in  Fig.  2,  does  not  contact 
with  the  record  on  the  turn-table   during 
the  reproduction  thereof.     By  means  of  the 
depressions  121  on  rib  119,  the  stop  device  90 
123  will  release  the  governor  of  the  turn- 

table motor  just  before  the  needle  is  low- 
ered into  engagement  with  the  disk  on  the 

turn-table  so  that  the  latter  acquires  a  slight 
impetus  before  it  is  engaged  by  the  needle.   95 
The    turn-table,    together    with    the    disk 
thereon,  are  then  rotated  by  the  operating 
motor  therefor,  and  the  needle  is  guided  by 
the  spiral  groove  175  into  the  beginning  of 
the  record  groove  of  the  disk.     The  repro-  100 
ducer  arm  and  sound  box  are  then  swung 
inwardly  as  the  needle  passes  through  the 
record  groove  in  the  well-known  manner  to 
reproduce  the  same.     It  will  be  noted  that  as 
soon  as  the  shaft  F  has  been  turned  through  10  j 
a  slight  arc,  the  pawl  55  will  engage  the 
ratchet  teeth  of  disk  50  and  the  winding 
shaft  cannot  be  returned  to  its  initial  posi- 

tion, but  must  be  rotated  forwardly  through 
a  complete  revolution  before  the  actuating  HO 
mechanism  can  be  released  into  operation. 
In  this  way,  the  user  is  compelled  to  wind  up 
the  motor  spring  sufficiently  to  completely 
reproduce    the    record    on    the    turn-table. 
Moreover,  while  the  record  is  being  repro-   H5 
duced  the  lug  66  on  the  arm  60  is  lowered 
in  the  coin  chute  so  that  another  coin  cannot 
be  inserted  to  release  the  winding  shaft.     At 
the  end  of  its  movement,  the  sound  box  will 

be  shifted  by  the  engagement  of  the  needle  12C 
with  the  spiral  groove  173  until  the  pin  145 
engages  the  lower  end  of  the  cam  plate  146. 
The  pin  46  on  the  chain  44  will  then  reen- 

gage the  arm  47,  lift  the  governor  arm  40 

to  stop  the  operation  of  the  turn-table  mo-  1S;5 
tor  and  shift  the  lugs  66  to  its  uppermost 
position  out  of  the  center  of  the  coin  slot  so 
that  the  machine  is  ready  for  the  next  oper- 
ation. 

It  is  obvious  that  numerous  changes  may  130 
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be  made  in  the  details  of  structure  without 

departure  from  the  essentials  of  the  inven- 
tion and  that  parts  may  be  taken  without  its 

adoption  in  entirety.    It  is  further  obvious 
5  that  means  other  than  the  coin-controlled 

mechanism,  could  be  employed  for  locking 
the   operating  parts   and  that  the  locking 
means  could  be  dispensed  with  if  desired. 
Having  described  my  invention,  what  I 

10  claim  as  new  and  desire  to  secure  by  Letters 
Patent,  is : — 

1.  In  talking  machines,  the  combination 
with  the  horizontal  turn-table  for  rotating 
the  record  disks  and  operating  mechanism 

15  for  said  turn  table,  of  a  movable  centering 
device  cooperating  with  the  turn-table  to 
hold  the  records  thereon  and  means  for 

shifting  the  records  to  place  between  said 
turn-table  and  centering  device  and  for  re- 

20  moving  the  same  therefrom. 
2.  In  talking  machines,  the  combination 

with  the  turn-table  for  rotating  the  record 
disks  and  operating  mechanism  for  said 
turn  table,  of  a  centering  device  above  the 

25  turn-table  shiftable  to  and  from  the  same 
and  arranged  to  cooperate  therewith  to  hold 
the  record  disks  in  position,  shifter  mecha- 

nism for  moving  the  records  to  and  from 
said  turn-table  and  means  for  operating  said 

30  shifter  mechanism  and  centering  device. 
3.  In  a  talking  machine,  the  combination 

with  a  rotatable  record  support  and  a  trav- 
eling sound  box,  of  a  record  holder  or  mag- 
azine, manually  operable  nieans  fftr  moving 

said  record  holder  or  magazine  to  select  a 

lecorct,  sftiit'er  mechanism  for  automatically moving  the  selected  records  to  and  from 
said  holder  or  magazine  and  into  and  out 
of  operative  position  upon  said  record  sup- 

port, shifter  mechanism  for  automatically 
raising  and  lowering  said  sound  box  and 
moving  the  same  to  starting  position,  driv- 

ing means  for  said  record  support  and  said 
shifter  mechanisms,  means  for  initiating 
the  operation  of  said  driving  meana  and 
menus  far  antj>rijnticn1|y  ar-rp^ing  fly^flff^ 

4.  In  talking  machines,  the  combination 
with  the  reproducer,  a  turn  table  for  ro- 

tating the  records  and  operating  mechanism 
for  said  turn  table,  of  a  record  holder  or 
magazine  bodily  movable  to  bring  any  one 
of  the  records  thereon  into  line  with  said 
turn  table,  a  shifter  for  moving  the  records 
to  and  from  said  magazine  and  into  and  out 
of  operative  position  with  said  turn  table, 
a  centering  device  movable  to  -and  from 
said  turn  table  for  positioning  and  holding 
the  records  thereon  and  means  for  succes- 

sively operating  said  shifter  and  said  cen- 
tering device. 

5.  In  a  talking  machine,  the  combination 
with  a  rotatable  record  support,  driving 
means  therefor  and  a  suitable  reproducer, 
of  a  record  holder  or  magazine,  means  for 

85  shifting  said  magazine  to  select  a  record 

comprising  a  rotatable  shaft  and  connec- 
tions between  said  shaft  and  said  magazine, 

shifter  mechanism  for  automatically  mov- 
ing the  selected  record  to  and  from  said 

magazine  and  into  and  out  of  playing  posi- 
tion on  said  record  support,  and  means  au- 

tomaticallY_cnutrnl|p.d  by  stair]  shifter,  mpeh- 
anism  for  preventing  the  operation  of  said 
magazine  shifting  means  when  one  of  the 
records  is  removed  therefrom. 

6TTn  a  talking  machine,  the  combination 
with  a  horizontal  turn-table,  a  sound  box 
laterally  movable  over  said  turn-table,  and 
motor  mechanism  for  rotating  said  turn- 

table, of  a  record  magazine,  a  manually  op- 

erable shaft  connected  to  said  magazine  "for raising  and  lowering  the  same  to  select  a 
record,  shifter  mechanism  for  automatically 
moving  the  selected  record  to  and  from 
said  magazine  and  into  and  out  of  playing 

position  upon  said  turn-table,  a  locking 
wheel  upon  said  shaft  and  means  cooperat- 

ing with  said  wheel  and  controlled  by  said 
shifter  mechanism  for  preventing  the  move- 

ment of  said  shaft  when  one  of  the  records 
is  removed  from  said  magazine. 

ide  iji/he  details/ of \structui)^  withoi 
£ssentr$ls  of/the  inj'en- 
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7.  In  talking  machines,  the  combination 

with  a  reproducer,  turn-table  and  operating 
mechanism,  of  a  holder  or  magazine  ar- 

ranged to  support  a  plurality  of  disk  rec- 

ords on  one.,  siicjei,iroJ!  F^V\  ̂ "^rfflfoV1  .means  105 
for  lifting  PH.id.nTUflfifl'7-11^  togjcifig  any  one 
of  the  records  therp.on  in  IjUft,  wit.^  s^jrl  turn- 

table, a  pair  of  fixp.d  pms  arranged  to  en- 
gage  central  openings  m  the  records  and 
spaced  apart  at  their  adjacent  ends  in  the  110 
plane  of  the  turn-table  and  a  shifter  for 
moving  the  record  between  the  ends  of  the 

pins  onto  the  turn-table. 
8.  In  talking  machines,  the  combination 

with  a  horizontal  rotary  turn-table,  operat-   1T5 
ing  mechanism  therefor  and  a  suitable  re- 

producer cooperating  therewith,  of  a  verti- 
cally mnynhlg-^^Maldp.r  oj*-- ro^a-gagine  on  one 

si.de  of  said  turn-table  arranged  to  supp< 

ajdiirality  of  disk  records  in  horizontal  pe-   120 
sition,"  a  oair  of  fixed  vg.rtic.af  pins,  arranged to  extend  through  the  central  openings  in 
said  records  and  spaced  apart  at  their  adja- 

cent ends  in  line  with  said  turn-table,  means  ( 
for  vertically  shifting  said  holder  or  maga-  125 
zine  to  bring  one  of  the  records  thereon  at 
the  space  between  the  ends  of  said  pins  and 
in  line  with  said  turn-table,  a  horizontally 
movable  shifter  for  moving  the  records,  so 

located,  from  the  magazine  onto  the  turn-  1*6 
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table,  a^^nteringdg^ge  for  positioning  and 
holding  the  record  upon  the  turn-table  and 
mechanism  for  automatically  operating  said 
shifter  and  centering  device. 

9.  In  a  talking  machine,  the  combination 
with  a  rotatable  turn-table  for  supporting 
disk  records  in  playing  position,  and  a  co- 

operating sound  box,  of  a  record  holder  or 
magazine  bodily  movable  to  select  a  record, 
shifter  mechanism  for  automatically  mov- 

ing the  selected  record  to  and  from  said 
holder  and  into  and  out  of  playing  position 
upon  said  turn-table,  shifter  mechanism  for 
automatically  raising  and  lowering  said 
sound  box  and  for  moving  the  same  to  start- 

ing position,  feeding  mechanism  for  auto- 
matically shifting  said  magazine  step  by 

step  to  bring  the  records  thereon  successively 
into  cooperative  relation  with  said  shifter 
mechanism,  and  m^ajasjaxjtej^in^jp^^ 
terior  of  the  machine. casing  for  manually 
shifting  same  magazine  to  select  any  one  of 
the  records  thereon. 

10.  In  talking  machines,  the  combination 

with  an  jnrlnsjjnp;.  pa^n^  a  motor  mecha- 
inism  for  rotating  the  record  and  a  travel- 

ling sound  box  arranged  within  said  casing, 
'and    an    amplifying    horn    communicating 
with  said  sound  box,  of  a  record  holder  or 
magazine   arranged   within   said   casing,   a 
shifter  for  moving  the  records  to  and  from 
said  magazine  and  into  and  out  of  opera- 

tive relation  with  said  traveling  sound  box 
and  said  motor  mechanism,  said  magazine 
being  bodily  mpynhlp.  to  bring  any  one  of 

^the  records  thereon  into  position  to  be  op- 
erated upon  by  said  shifter,  and  mechanism 

for  automatically  and  successively  moving 
-said  shifter  and  said  magazine. 

11.  In  talking  machines,  the  combination 
with  the  reproducer,  horizontal  turn-table 
and  motor  mechanism,  of  a  holder  or  maga- 
zine.,for  a  plurality  of  disk  records  mounted 
at  one  side  of  said  turn-table  and  vertically 

movable  to  bring  an}7  one  of  the  records 
thereon  in  line  with  said  turn-table,  a  .car- 

riage horizontally  slidable  in  line  with  said 
turn-table  for  moving  the  records  to  and 
from  said  magazine  and  into  and  out  of  po- 

sition on  said  turn-table  and  mechanism  for 
automatically  operating  said  magazine  and 
said  carriage. 

12.  In  talking-machines,  the  combination 
with  the  reproducer,  turn-table  and  motor 
mechanism,  of  a  holder  or  magazine  for 
disk  records  vertically  yripvahlp  fn  hrinff  any 
one  of  the  records  thereon  opposite  said 
turn-table,  fixed ̂ guidjagjpieajQS  for  prevent- 

ing the  displacement  of  said  records  from 
the  magazine,  except  tJlSjzemrj^ppjQsitathe 
turn-t,nK)p.  and  shifter  mechanism  for  auto- 

matically moving  such  record  to  and  from 
the  magazine  and  into  and  out  of  position 
upon  the  turn-table. 

13.  In  talking  machines,  the  combination 

with  the  reproducer,  horizontal  turn-table 
and  motor  mechanism  for  the  turn-table,  of 
a  vertically  shiftable  holder  or  n^agazine 
for  a  plurality  of  disk  records  a^^n&jidje 
of  said,  turn-table,  a  pair  of  vjejlicaL-fix£,d  70 
pins  arranged  to  engage  central  openings  in 
the  disk  records  on  said  magazine  to  pre- 

vent the  displacement  of  the  records  there- 
from, but  said  pins  being  spaced  apart  at 

their  adjacent  ends  tojiennit  removal  of  the  75 
record  opposite  the  tu^n^table,  shifter  mech- 

anism for  moving  such  record  to  and  from 
the  magazine  and  into  and  out  of  position 
upon  the  turn-table,  means  for  vertically 
moving  said  magazine  and  means  for  pre-  80 
venting  the  movement  of  said  magazine 
when  any  one  of  the  records  is  removed 
therefrom. 

14.  In  talking  machines,  the  combination 
with  the  reproducer,  horizontal  turn-table  85 
and  motor  mechanism,  of  a  holder  or  maga- 

zine   for    disk    records    yf,rt,i  pally    Tnpvahjp. 
to  bring  any  one  of  the  records  thereon 
opposite  the  turn-table,  a  shifter  for  moving 
such  record  to  and  from  the  magazine  and  90 

into  and  out  of  position  upon  the  turn-table, 
means  for  vertically  shifting  said  magazine 
and  mechanism  for  operating  said  shifter 
arranged  to  lock  and  unlock  the  actuating 
means  for  said  magazine,  whereby  the  move-  95 
ment  of  the  magazine  is  prevented  when  one 
of  the  records  is  removed  therefrom. 

15.  In  talking  machines,  the  combination 

with  the  reproducer,  horizontal  turn-table 
and  motor  mechanism,  of  a  holder  or  jaaga-   100 
zine  for  disk  records  yejfriofllly.  ̂ ovahlp  to 

bring  any  one  of 'the  records  thereon  oppo- 
site the  turn-table,  a  shifter  for  moving  such 

record  to  and  from  the  magazine  and  into 

and  out  of  operative  position  upon  the  turn-   105 
table,    a  Joik^Jar.«Jaoidijig^lie    magazine 
against  „. movement,    means    for    operating 
said   shifter   and   means   for   moving   said 
magazine  and  common  mechanism  for  oper- 

ating the   shifter  and   magazine   actuating  110 
means  and  for  setting  and  releasing  said 
lock. 

16.  In  talking  machines,  the  combination 
with  the  reproducer,  horizontal  turn-table 
and  motor  mechanism,  of  a  holder  or  maga-  115 
zine.  for    disk   records   vertically   movable 
to  bring  any  one  of  the  records  thereon 
opposite  the  turn-table,  a  shifter  for  moving 
such  record  to  and  from  the  magazine  and 
into  and  out  of  operative  position  upon  the  120 
turn-table,  an  operating  arm  for  said 
shifter,  an  operating  shaft  for  said  maga- 

zine, connections  between  said  shaft  and 
said  magazine,  a  ratchet  wheel  on  said  shaft 

and  a  drive  shaft  having  "a  crank  arm  ar-  125 ranged  to  engage  and  operate  said  shifter 
arm  and  said  ratchet  wheel  to  successively 
operate  said  disk  shifter  and  magazine. 

17.  In  talking  machines,  the  combination 

with  the  inclosing  casing  and  with  the  re-   ISO 
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producer,  turn-table  and  motor  mechanism 
therein,  of  a  holder  or  magazine  for  disk 
records  in  said  casing  vp.rti call y   movable 
to  bring  any  one  of  the  records  thereon  op- 

5  posite  said  turn-table,  a  sliding  shifter  for 
moving  such  record  to  and  from  the  maga- 

zine and  into  and  out  of  position  upon  the 
turn-table,  means  operable  from  the  exterior 
of  the  machine  casing  for  moving  said  mag- 

10  azine,  a  Jjaek  for  .said^ojperating ;  means,  an 
actuating  arm  for  saTdsln?ler  arranged  to 
trip  and  release  said  lock  and  actuating 
means  for  said  arm. 

18.  In  talking  machines,  the  combination 

15  with  the  inclosing'  casing  and  with  the  re- 
producer, turn-table  and  motor  mechanism 

therein,  of  a  holder  ot  magazine  for  disk 

records  in  said  casing  veriirehlv  'mavahle  to 
bring  any  one  of  the  records  thereon  oppo- 

20  site  said  turn-table,  a  sliding  shifter  for 
moving  such  record  to  and  from  the  maga- 

zine and  into  and  out  of  position  upon  the 
turn-table,  a  shaft  projecting  through  and 
operable  from  the  exterior  of  the  machine 

25  casing,  operating  connections  between  said 
shaft  and  said  magazine,  a  ratchet  wheel  on 

said  shaft,  a  spring-held  locking,  pgwl  co- 
operating with  said  ratchet,  an  arm  for  op- 

erating said  shifter  arranged  to  trip  and  re- 
30  lease  said  pawl  and  mechanism  for  auto- 

matically and  successively  operating  said 
arm  and  advancing  said  shaft  and  magazine 
step  bjr  step. 

19.  In  talking  machines,  the  combination 

35  with  the  inelo^^^a.sing  and  with  the  re- 
producer, turn-table  and  motor  mechanism 

therein,  of  a  holder  or  magazine  for  disk 
records  in  said  casing  vertically  movable  to 
bring  any  one  of  the  records  thereon  bppo- 

40  site  said  turn-table,  a  sliding  shifter  for 
moving  such  record  to  and  from  the  maga- 

zine and  into  and  out  of  position  upon  the 
turn-table,  means  operable  from  the  exterior 
of  the  machine  casing  for  vertically  shift  - 

45  ing  said  magazine,  a  lock  for  said  operating 
means  and  mechanism  arranged  to  auto- 

matically and  successively  move  said  shifter, 
release  said  lock  and  operate  said  magazine 
actuating  means. 

50  20.  In  talking  machines,  the  combination 
with  the  inclosing  casing  and  with  the  re- 

producer, turn-table  and  motor  mechanism 
therein,  of  a  holder  or  ̂ magazine  for  disk 
records  in  said  casing  vertically  njoy able  to 

55  bring  any  one  of  the  records  thereon  oppo- 
site said  turn-table,  a  sliding  shifter  for 

moving  such  record  to  and  from  the  maga- 
zine and'  into  and  out  of  position  upon  the 

turn-table,  a  shaft  operable  from  the  ex- 
60  terior  of  the  machine  casing,  operating  con- 

nections between  said  shaft  and  said  maga- 
zine, ijaKllPA  wheal  on  said  shaft,  a,  spring- 

held,  lja^aag^j^sxl  cooperating  with  said 
ratchet   wheel,   a   pivoted   arm   operatively 

65  connected  with  said  shifter  having  a  lug  ar- 

ranged to  engage  and  release  said  pawl  and 
means  for  operating  said  arm. 

21.  In  talking  machines,  the  combination 
with  the  inclosiiig-.^asing  and  with  the  re- 

producer, turn-table  and  motor  mechanism  70 
therein,  of  a  holder  or  ma gyzira?.  for  disk 
records  in  said  casing  vprt.i  ml  1  y  m  q y ̂   hi  p  to 
bring  any  one  of  the  records  thereon  oppo- 

site said  turn-table,   a  sliding  shifter  for 
moving  such  record  to  and  from  the  maga-  75 
zine  and  into  and  out  of  position  upon  the 

turn-table,  a  shaft  operable  from  the  exte- 
rior of  the  machine  casing,  operating  con- 

nections between  said  shaft  and  said  maga- 
zine, a  ratchet  whp.pl  on  said  shaft,  a  spring  80 

held   locking  pawl  cooperating  with   said 
ratchet,  a  pivoted  arm  operatively  connected 
to  said  shifter  and  having  a  lug  arranged  to 
engage  and  trip  said  locking  pawl,  and  a 
drive  shaft  haAong  a  crank  arm  engaging  85 
and  operating  said  arm  and  provided  with 
a  toothed  end  arranged  to  engage  said 
ratchet  wheel  to  move  said  shaft  and  maga- zine. 

22.  In  talking  machines,  the  combination  90 

with  the  in  Hosing  naming-  and  with  the  re- 
producer, turn-table  and  motor  mechanism 

therein,  of  a  holder  or  magazine  for  disk 
records  in  said  casing  veronal  I  y  movable  to 
bring  any  one  of  the  records  thereon  oppo-  95 
site   said  turn-table,  a  sliding  shifter  for 
moving  such  record  to  and  from  the  maga- 

zine and  into  and  out  of  position  upon  the 

turn-table,  a  shaft  operable  from  the  exte- 
rior of  the  machine  casing,  connections  be-  100 

tween    said    shaft    and    said    magazine,    a 
ratchet  wheel  connected  with  said  shaft,  a 
spring  held  locking  pawl  cooperating  with 
said  ratchet  wheel  and  arranged,  in  one  po- 

sition, to  lock  said  ratchet  and  shaft  against  105 
movement  and,  in  another  position,  to  act  as 
a  holder  pawl  to  prevent  the  movement  of 
said  ratchet  and  shaft  in  one  direction  only, 
and    operating   means   for    actuating   said 
shifter  and  for  moving  said  pawl  from  one  HO 
to  the  other  position. 

23.  In  talking  machines,  the  combination 

with  the  machine  qasing  and  with  the  hori- 
zontal   turn-table,    reproducer    and    motor 

mechanism  in  said  easing,  a  counter -bal-  115 
anced  holder  or  magazine,  for  disk  records 
in  said  casing  on  one  rsi.de  of  said'  turn-table, 
said  magazine  being  vertiip.atjjv  phift.ahlp  in 
bring  any  one  of  the  records  thereon  oppo- 

site said  turn-table,   a  shifter  for  moving  120 
such  record  to  and  from  the  magazine  and 
into  and  out  of  position  on  the  turn-table,  a 
pivoted    arm    engaging    said    magazine,    a 
shaft,  a  heart-shaped  cam  on  said  shaft  en-         t 
gaging  and  operating  said  arm,  means  for  125 
operating  said  shaft  from  the  exterior  of 
the  machine  casing,  a  ratchet  wheel  con- 

nected to  said  shaft,  a  locking  pawl  cooper- 
ating with  said  ratchet  and  automatic  mech- 

anism in  the  machine  casing  for  operating  130 
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said  disk  shifter,  tripping  said  locking  pawl 
and  advancing  said  magazine  operating 
shaft  step  by  step. 

24.  In  talking  machines,  the  combination 
a  with  the  reproducer,  horizontal  turn-table, 

and  motor  mechanism  therefor,  of  a  record 

holder  or  magazine  for  supporting  a  plu- 
rality of  disk  records  one  above  the  other,  a 

shifting   cjrriage   moirntp.ri    V.n   slide   m._the 
i:  hnri7oritn1  plana  of  said  turn-table  and  com- 

prising connected  side  bar s"for'  engaging  one of  the  records  on  said  magazine  and  moving 
the  same  onto  said  turn-table,  means  for 
vertically  shifting  said  magazine  to  bring 

15  any  one  of  the  records  thereon  between  the 

side  bars  of  said  shifting  carriage  mecha- 
nism for  automatically  operating  said  car- 
riage and  means  for  automatically  locking 

said  magazine  when  one  of  the  records  is 
20  removed  therefrom. 

25.  In  a  talking  machine,  the  combination 
with  a  horizontal  turn-table,  an  operating 
motor  therefor  and  a  traveling  sound  box, 
of  a  magazine  or  holder  for  records  verfri- 

2'6  cally  shifta'ble  to  bring  the  records  thereon 
adjacent  said  turn-table,  shifter  mechanism 
for  automatically  moving  said  records  be- 

tween said  magazine  and  said  turn-table,  a 
motor  driven  shaft,  and  nam   dpvicps  con- 

30  npr.ter]  to  said  shaft  for  actuating  said 
shifter  mechanism  to  thereby  automatically 
move  the  records  to  and  from  said  magazine 
and  into  and  out  of  playing  position  on  said 
turn-table. 

35  2G.  In  a  talking  machine,  the  combination 
with  a  horizontal  turn-table,  an  operating 
motor  therefor  and  a  cooperating  traveling 

sound  box,  of  a  holder  or  mao-ayine  for  a 
number  of  disk  records  yp.rti cad  1  y  gh i  f  tahl  a 

40  to  bring  the  records  thereon  adjacent  said 
turn-table,  shifter  mechanism  for  moving 
the  records  from  said  magazine  and  for  re- 

turning the  same  thereto,  a  vertically  shift- 
able  rynteHpp;  flpTii^p  cooperating  with  said 

45  turn-table  for  holding  the  records  thereon, 
shifter  mechanism  for  raising  and  lowering 
the  sound  box  and  returning  the  same  to 
starting  position,  and  means  for  automati- 

cally  actuating  said   centering   device   and 
so  said  record  and  sound  box  shifter  mecha- 

nisms. 
27.  In  talking  machines,  the  combination 

with  the  reproducer,  turn-table  and  operating 
motor  mechanism,  of  a  magazine  or  holder 

s°  for  records  gh_if  table  to  bring_  any  one  of 
tlie^j^corjdjthereon  in  line  vith  said  turn- 

table, a  shifter  lor'  moving  the  records  to andirom  said  magazine  and  into  and  out  of 
position  on  said  turn-table,  a  pivoted  arm 
operatively  engaging  said  gh-ifey^  a  moto*' 
driven  shaft  and  a  crank  arm  on  said  shaft 

having  a  pin  en.o-agin^  n  cnm  fH  in  said arjn, 
28.  In  talking  machines,  the  combination 

60  with  the  reproducer,  horizontal  turn-table 

60 

and  operating  motor,  of  a  holder  or  flffaga- 
zine  for  a  number  of  disk  records  vj^rjicjjJLly 
iwTftifth1p  to  bring  any  one  of  the  records  op- 

posite said  turn-table,  a  shifter  for  moving 
the  records  to  and  from  the  magazine  and  70 
into  and  out  of  position  upon  the  turn-table, 
a  vertically  movable  centering  device  co- 

operating with  the  turn-table  for  positioning 
and  holding  the  records  thereon  and  mech- 

anism for  automatically  and  successively  75 
operating  said  centering  device,  said  shifter 
and  said  magazine. 

29.  In  talking  machines,  the  combination 
with  the  reproducer,  horizontal  turn-table 
and  operating  motor,  of  a  holder  or.  maga-  80 
zine  for  a  number  of  disk  records  vertically 

gbj.f tab  1ft,  to  bring  any  one  of  the  records  op- 
posite said  turn-table,  a  shifter  for  moving 

the  records  to  and  from  the  magazine  and 
into  and  out  of  position  upon  the  turn-table,  85 
a  vertically  movable  centering  dpvirp.  co- 

operating with  the  turn-table  for  positioning 
and  holding  the  records  thereon,  a  shifter 
rod  whereon  said  centering  device  is  mount- 

ed, a  cam  for  operating  said  rod  to  raise  and  90 
lower  said  centering  device,  an  operating 
arm  for  said  record  shifter  and  a  drive  shaft 

operatively  connected  to  said  arm  and  to 
said  cam. 

30.  In  talking  machines,  the  combination  95 
with  the  inclosing  casing,  the  traveling  sound 

box  and  motor~mechanism  in  said  casing  for rotating  the  records,  and  an  amplifying 
horn  communicating  with  said  traveling 
sound  box,  of  shifter  mechanism  for  moving  100 
the  records  into  and  out  of  operative  relation 
with  said  sound  box  and  said  motor,  shifter 
mechanism  for  returning  the  sound  box  to 
initial  position,  and  means  operable  from 
the  exterior  of  the  machine  caginiy-fatdniti- 
ating  the  operation  of  said  motor  and  of 

sayi  shifter  mechanism,  the  shifter  mech- 
anism for  the  sound  box  being  arranged  to 

lower  the  same  into  engagement  with  the 
record  after  said  motor  has  started  to  ro- 

tate the  record. 
31.  In  talking  machines,  the  combination 

with  the  sound  box  and  operating  motor,  of 
mechanism  for  shifting  the  records  into  and 
out  of  operative  relation  with  said  sound 
box  and  motor  mechanism  and  for  restoring 
said  sound  box  to  initial  position,  a  motor 
driven  shaft  for  operating  said  shifter 
mechanism,  means  for  initiating  the  opera- 

tionof  said  sh"aft  and  means  _contro]Ied^by  12° 
"theoperatibn.  tnereof  for  automatically  ar- 

resting" the  same  after  a  movement  through 
a  predetermined  distance. 

32.  In  talking  machines,  the  combination 

with  the  sound  box  and  operating  motor,  of  125 
mechanism  for  shifting  the  records  into  and 
out  of  operative  relation  with  said  sound 
box  and  motor,  mechanism  for  shifting  said 
sound  box  to  initial  position,  a  motor  driven 
shaft  for  operating  said  shifter  mechanism, 
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means  for  initiating  the  operation  of  said 
motor  and  shaft,  stflg^dsjyiGes  for  checking 
the  operation  of  said  motor  during  the  op- 

eration of  said  shifter  mechanisms  and  for 
6  arresting  the  movement  of  said  shaft  and 

shifter  mechanisms. 

33.  In  talking  machines,  the  combination 
with  the  reproducer  and  operating  motor,  of 
shifter  mechanism  for  successively  moving 

10  the  records  into  and  out  of  operative  rela- 
tion with  said  reproducer  and  motor,  devices 

for  initiating  the  operation  of  said  shifter 
mechanism,  means_fWjqckn3g^ajd_^^yices 
and  means  for  preventing  the  release  of  said 

15  locking  means  during  the  operation  of  said 
motor. 

34.  In  talking  machines,  the  combination 

with  the  iq^lojjinjp^asing,  reproducer  and  op- 
erating motor  therein,  of  shifter  mechanism 

20  in  said  casing  for  moving  the  records  into 
and  out  of  operative  relation  with  said  re- 

producer and  motor,  devices  for  initiating 
the  operation  of  said  shifter  mechanism, 
mgansfor  lockingsaid^devices,  stpp  r]evjoeg 

25  controllecT '6y  said  motor  ior  automatically arresting  its  operation  and 
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means  controlled 

by  said  stop  devices  for  pr^m^ng ~^'<T"^o- lease  of  said  locking-  means  during  the  op 
eration  of  said  motor. 

35.  In  talking  machines,  the  combination 
with  the  machine  casing  and  the  sound  box 
and  operating  motor  therein,  of  shifter 
mechanism  for  moving  the  records  into  and 
tout  of  operative  relation  with  said  motor 
,nd  sound  box  and  for  restoring  said  sound 
ox  to  initial  position,  dej^ejjap^aMeJ^om 

the  exterior  of  the  machine  casing  for  in- 
itiating the  operation  of  said  motor  and 

shifter  mechanism,  and  means  for  prevent- 
ing the  operation  of  said  motor  during  the 

(operation  of  said  shifter  mechanism. 
36.  In  talking  machines,  the  combination 

with  the  machine  casing  and  the  traveling 
sound  box  and  operating  motor  therein,  of 

50 

55i 

shifter  mechanism  for  moving  the  records 
into  and  out  of  operative  relation  with  said 
motor  and  traveling  sound  box,  devices  op- 

erable from  the  exterior  of  the  machine  cas- 
ing for  initiating  the  operation  of  said  mo- 
tor and  shifting  mechanism,  a  lock  for  said 

in, i  ti  atjn g  d  eyjces  and  means""cbntfolled  by said  motor  for  preventing  the  release  of  sa 
IqcJi  during  the  operation  ot  the  motor! 

37.  In  talking  machines,  the  combination 
with  the  machine  casing  and  the  sound  box 
and  operating  motor  therein,  of  shifter 
mechanism  for  moving  the  records  into  and 
out  of  operative  relation  with  said  motor 

A  and  sound  box,  mechanism  for  shifting  said 
sound  box  to  initial  position,  devices  oper- 

able from  the  exterior  of  the  machine  cas- 
ing for  initiating  the  operation  of  said  mo- 
tor and  shifter  mechanisms,  means  for  pre- 

|  venting  the  operation  of  the  motor  during 
the  operation  of  the  shifter  mechanisms  and 

means  for  preventing  the  operation  of  the 
shifter  mechanisms  during  the  operation  of 
the  motor. 

38.  In  talking  machines,  the  combination 
with  the  inclosing  casing,  the  traveling 
sound  box  and  operating  motor  therein,  of 
shifter  mechanism  in  the  casing  for  moving 
the  records  into  and  out  of  operative  re- 

lation with  said  motor  and  sound  box  and 

for  moving  said  sound  box  to  initial  posi- 
tion, an  operating  spring  motor  for  said 

shifter  mechanism,  means  operable  from  the 
exterior  of  the  machine  casing  for  winding 
and  initiating  the  operation  of  said  motor 
and  means  controlled  by  said  motor  for  au- 

tomatically arresting  its  operation. 
39.  In  talking  machines,  the  combination 

with  the  inclosing  casing,  the  reproducer 
and  operating  motor  therein,  of  shifter 
mechanism  in  the  casing  for  moving  the 
records  into  and  out  of  operative  relation 
with  said  motor  and  reproducer,  an  operat- 

ing   gpving    rnr,fru-    for     Sa{^    shllt&t    mecha- 
nism,  a  single  means  operable  from  the  ex- 

terior of  the  machine  casing  for  both  wind- 
ing and  initiating  the  operation  of  said 

motor  and  means  controlled  by  said  shifter 
actuating  motor  for  preventing  the  oper- 

ation of  said  first  mentioned  motor  during 
the  movement  of  said  shifter  mechanism. 

40.  In  talking  machines,  the  combination 
with  the  inclosing  casing,  the  reproducer 
and  operating  motor  therein,  of  shifter 
mechanism  in  the  casing  for  moving  the 
records  into  and  out  of  operative  relation 
with  said  motor  and  reproducer,  an  operat- 

ing snrinff  motor  for  said  shifter  mecha- 
nism, means  operable  from  the  exterior  of 

the  machine  casing  for  winding  and  initiat- 
ing the  operation  of  said  motor,  a  releasable 

lock  for  said  winding  means  and  devices 
controlled  by  said  operating  motor  for  pre- 

venting the  release  of  said  lock  until  said 
motor  has  ceased  operation. 

41.  In  talking  machines,  the  combination 
with  the  inclosing  casing,  the  reproducer 
and  operating  motor  therein,  of  shifter 
mechanism  in  the  casing  for  moving  the 
records  into  and  out  of  operative  relation 
with  said  motor  and  reproducer,  an  operat- 

ing spring-  mofror  for  said  shifter  mecha- 
nism, means  operable  from  the  exterior  of 

the  machine  casing  for  winding  and  initiat- 
ing the  operation  of  said  motor,  a  releasable 

lock  for  said  winding  means,  stop  devices 
controlled  by  said  operating  motor  for 
checking  its  movement  and  means  con- 

trolled by  said  stop  devices  for  preventing 
the  release  of  said  winding  means  during 
the  operation  of  said  motor. 

42.  In  talking  machines,  the  combination 
with  the  machine  casing,  and  the  reproducer 
and  main  operating  spring  motor  therein,  of 
shifter  mechanism  for  moving  the  records 
into  and  out  of  operative  relation  with  said 
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reproducer  and  said  main  motor,  a  supple- 
mental spring  motor  for  actuating  said 

shifter  mechanism  and  a  single  means  oper- 
able from  the  exterior  of  the  machine  casing 

5  for  both  simultaneously  winding  and  initiat- 
ing the  operation  of  both  of  said  motors. 

43.  In  talking  machines,  the  combination 
with  the  machine  casing  and  the  reproducer 
and  main  operating  spring  motor  therein, 

10  of  shifter  mechanism  for  moving  the  records 
into  and  out  of  operative  relation  with  said 
reproducer  and  said  main  motor,  a  supple- 

mental spring  motor  for  actuating  said 
shifter  mechanism,  means  operable  from  the 

15  exterior  of  the  machine  casing  for  simul- 
taneously winding  and  initiating  the  oper- 

ation of  both  of  said  motors,  a  lock  for  said 
winding  means  and  means  for  preventing 
the  release  of  said  lock  during  the  operation 

20  of  said  main  operating  motor. 
44.  In  talking  machines,  the  combination 

with  the  machine  casing  and  the  reproducer 
and  main  operating  spring  motor  therein, 
of  shifter  mechanism  for  moving  the  records 

25  into  and  out  of  operative  relation  with  said 
reproducer  and  said  main  motor,  a  supple- 

mental sm'ing^mptpr  for  actuating  said 
shifter  mechanism,  means  operable  from  the 
exterior  of  the  machine  casing  for  simulta- 

30  neously  winding  said  main  and  supple- 
mental spring  motors  and  for  initiating 

their  operation,  means  controlled  by  each  of 
said  motors  for  automatically  arresting  its 
operation  and  means  controlled  by  said  su- 

35  plemental  motor  for  preventing  the  opera- 
tion of  said  main  motor  during  the  move- 

ment of  said  shifter  mechanism. 

45.  In  talking  machines,  the  combination 
with   the   inclosing   casing,   of   a   shiftable 

40  sound  box  and  operating  motor  for  rotating 
the  records  mounted  within  said  casing,  an 
amplifying  horn  communicating  with  said 
sound  box,  a  holder  or  magazine  for  disk 
records  in  said  casing,   shifter  mechanism 

45  for  moving  the  records  to  and  from  said 
magazine  and  into  and  out  of  operative  re- 

lation with  said  motor  mechanism  and  sound 

box,  means.rQp_e™h.lf.  A^m  /tip..,  fiTftfiriflr  nf 
the   casing  for   moyuyg^^aicL  magazine  to 

50  bring  any  selected  record  therein  into  op- 
erative  relation  with  said  shifter  mecha- 

nism and  means  interposed  between  said 
motor  mechanism  and  said  shifter  mecha- 

nism for  preventing  the  operation  of  the 
55  latter  during  the  operation  of  said  motor 

mechanism. 
46.  In  talking  machines,  the  combination 

with  the  inclosing  casing,  of  a  shiftable 
sound  box,  turn  table  and  operating  motor 

60  for  rotating  the  records  within  said  casing, 
an  amplifying  horn  communicating  Avith 
said  sound  box,  a  holder  or  magazine  for 
disk  records  in  said  casing,  shifter  mecha- 

nism for  moving  the  records  between  said 

magazine  and  said  turn  table,  devices  oper-  65 
able  from  the  exterior  of  the  machine  casing 
for  initiating  the  operation  of  said  shifter 
mechanism  and  motor,  a  releasable  lock  for 
said  initiating  devices  anTTmeans  controlled 
by  the  operation  of  said  motor  for. prevent-  70 
ing  the  release  of  said  lock  during  the  op- 

eration of  said  turn  table. 

47.  In  talking  machines,  the  combination 
with  the  machine  casing,  the  reproducer, 
turn-table  and  operating  motor  for  the  turn-  75 
table  in  said  casing,  of  a  holder  or  magazine 
for  disk  records  in  said  casing,  a  shifter 
for  moving  the  records  between  said  maga- 

zine and  turn-table,  means  operable  from 

the  exterior  of  the  machine "c'as^g "fnr"  gj-  80 multanp^iply-  initiating  fhp  operation  of 
said  turn-table,  motor  and  saacL  shifter  mech- 

anism and  means  for  checking  the  operation 
ofsaid  turn-table  during  the  operation  of 
said  shifter  mechanism.  85 

48.  In  talking  machines,  the  combination 
with  the  machine  casing,  the  sound  box, 
turn-table  and  operating  motor  for  the  turn- 

table in  said  casing,  of  a  holder  or  magazine 
for  disk  records  in  said  casing,  a  shifter  90 
mechanism  for  moving  the  records  between 
said  magazine  and  said  turn-table  and  for 
moving  said  sound  box  to  initial  position,  a 
spring  motor  for  operating  said  shifter 
mechanism,  means  operable  from  the  exte-  95 
rior  of  the  machine  casing  for  winding  and 
initiating  the  operation  of  said  spring  mo- 

tor, stop  devices  controlled  by  said  spring 
motor  for  automatically  arresting  its  opera- 

tion and  means  controlled  by  said  stop  de-  100 
vices  for  preventing  the  operation  of  said 
turn-table  during  the  movement  of  said 
shifter  mechanism. 

49.  In  talking  machines,  the  combination 
with  the  machine   casing,  the  reproducer,  105 
turn-table  and  operating  motor  for  the  turn- 

table in  said  casing,  of  a  holder  or  magazine 
for  disk  records  in  said  casing,   a  shifter 
for  moving  the  records  between  said  maga- 

zine and  said  turn-table,  a  soring. motor  for  100 

operating  said  shifter   mechanism,-  "devices operable  from  the  exterior  of  the  machine 
casing  for  winding  and  initiating  the  opera- 

tion of  said  spring  motor,  a  releasable  lock 
for  said  winding  devices  and  means  con-  115 
trolled  by  said  turn-table  motor  for  prevent- 

ing the  release  of  said  lock  during  the  op- 
eration of  said  turn-table.  , 

50.  In  talking  machines,  the  combinations, 
with  the  machine  casing,  of  a  reproducer  IG0 
and   motor   mechanism   in   said   casing,   a     \ 
bodily  movable  record  magazine,  mechanism      \ 
for   automatically   shifting   said   magazine, 
changing  the  record,  restoring  said  repro- 

ducer and  changing  fhfi  TPP^^ffir  if!tifTl"g  at  129 
each  successive  operation  of  the  machine. 

51.  In  talking  machines,  the  combination 
with  the  reproducer  and  motor  mechanism, 
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of  a  record  magazine  bodily  movable  to 
bring  the  records  thereon  opposite  said  re- 

producer and  motor  mechanism,  a  needle 

magazijie  and  mechanism  for  automatically shifting  the  record  from  said  magazine  to 
said  motor  mechanism  and  providing  said 
reproducer  with  a  needle  from  said  needle 
magazine  at  each  successive  operation  o? 
the  machine. 

52.  In  talking  machines,  the  combination 
with  the  inclosing  casing,  the  traveling 
sound  box,  turn  table  and  motor  mechanism 
for  rotating  said  turn  table  arranged  in 

said  casing,  and  an  amplifying  horn  com- 
municating with  said  sound  box,  of  a  maga- 

zine for'  holding  records  in  said  casing, 
means  for  bodily  shifting  said  magazine  to 
bring  any  record  thereon  in  line  with  said 
turn  table,  a  shifter  for  moving  records  be- 

tween said  magazine  and  said  table,  a  needle 
magazine,  a  shifter  for  projecting  needles 
therefrom  to  said  sound  box,  a  shifter  for 
restoring  said  sound  box  to  initial  position, 
and  mechanism  for  automatically  and  suc- 

cessively operating  said  shifters. 
53.  In  talking  machines,  the  combination 

with  the  operating  motor,  of  shifter  mecha- 
nism for  moving  the  records  into  and  out  of 

operative  relation  with  said  motor,  a  repro- 
ducer having  needle-clamping  means,  jiam. 

devices  for  operating  sa^o)  needle-clamping 
means,  a  shifter  Tor  moving  said  reproduce! 
into  operative  relation  with  said  cam  de- 

vices, a  needle  magazine  and  means  operated 
35  by  said  shifter  for  projecting  a  needle  from 

said  magazine  to  the  clamping  means  of  said 
reproducer. 

54.  In  talking  machines,  the  combination 
with  the  horizontal  turn-table  and  its  motor 

40  mechanism,  of  shifter  mechanism  for  mov- 
ing disk  records  into  and  out  of  operative 

position  upon  said  turn-table,  a  cooperating 
reproducer  having  a  needle  holder  provided 
Avith  a  spring-held  needle  clamp,  fixed  .cam 

45  devica^ontroUing  the  movement-of  said  re- 
producer and  the  operation  of  sajd  needle- 

da  TOP,  a  second  shifter  mechanism  for  mov- 
ing said  reproducer  into  operative  relation 

with  said  cam  devices,  a  needle  magazine, 
50  means  operated  by  said  shifter  mechanism 

for  projecting  the  needle  therefrom,  said  re- 
producer having  means  for  guiding  the 

needle  from  the  magazine  to  the  needle 
holder  thereof  and  means  for  automatically 

55  operating  said  record  shifter  mechanism  and 
said  reproducer  shifter  mechanism. 

55.  In  talking  machines,  the  combination 
with  the  turn-table  and  its  motor  mecha- 

nism, of  shifter  mechanism  for  moving  disk 
60  records  into  and  out  of  operative  position 

upon  said  turn-table,  a  ̂ p  Tiffing  fHTiPp  co- 
operating with  said  turn-table  to  position 

and  hold  the  records  thereon,  a  shifter  rod 
whereon  said  centering  device  is  mounted,  a 

reproducer  arm  mounted  to  shift  horizon-  65 
tallv  and  vertically,  a  reproducer  carried  by 
said  arm  and  means  operated  by  said  shifter 
rod  for  restoring  said  arm  and  reproducer. 

56.  In  talking  machines,  the  combination 
with  the  turn-table  and  its  motor  mecha-  70 
nism,  of  shifter  mechanism  for  moving  disk 
records  into  and  out  of  operative  position 

upon  said  turn-table,  a  centering^dev ice  co- 
operating with  said  turn-table  to  position 

and  hold  the  records  thereon,  a  shifter  rod  75 
whereon  said  centering  device  is  mounted,  a 
reproducer  arm  mounted  to  shift  horizon- 

tals and  vertically,  a  reproducer  carried  by 
said  arm  and  a  rail  pivoted  at  one  end  to  the 
machine  frame  and  at  its  other  end  to  said  80 
shifter  rod,  said  rail  extending  beneath  said 
reproducer  arm  and  arranged,  when  moved 
by  said  shifter  rod,  to  restore  said  arm  and 

reproducer. 
57.  In  talking  machines,  the  combination  85 

with  the  turn-table  and  its  motor  mecha- 
nism, of  shifter  mechanism  for  moving  disk 

records,  a  centering  device  cooperating  with 

said  turn-table  to"  position  and  hold  the  rec- 
ords thereon,  a  shifter  rod  whereon  said  cen-  90 

tering  device  is  mounted,  a  reproducer  arm 
mounted  to  shift  horizontally  and  vertically, 
a  reproducer  on  said  arm  having  a  spring- 
held  needle  clamp,  means  operated  by  said 
shifter  rod  for  elevating  and  restoring  said  95 
arm  and  reproducer,  cam  devices  for  con- 

trolling the  vertical  shift  of  said  reproducer 
and  for  tripping  said  needle  clamp,  a  needle 
magazine  and  means  operated  by  said  shifter 
rod  for  projecting  the  needle  therefrom,  said  100 
reproducer  having  means  for  guiding  the 
needle  from  the  magazine  to  its  needle clamp. 

58.  In  talking  machines,  the  combination 
with  the  inclosing  casing,  of  a  turn-table  and  105 
motor  mechanism  in  said  casing,  shifter 
mechanism  for  moving  disk  records  into  and 
out  of  operative  position  upon  said  turn- 

table, a  reproducer  arm  mounted  to  shift 
horizontally  and  vertically,  a  second  shifter  110 
mechanism  for  elevating  and  restoring  said 
reproducer  arm,  a  reproducer  on  said  arm 

having  needle-clamping  means,  a  rig^d-le 
magazine,  devices  cooperating  with  said  sec- 

ond shifter  mechanism  for  tripping  said  115 
clamping  means  to  release  the  old  needle 
and  for  projecting  a  new  needle  from  said 
magazine  to  said  clamping  means  and  de- 

vices for  operating  both  of  said  shifter  mech- 
anisms. 120 

59.  In  talking  machines,  the  combination 
with  the  operating  motor,  of  a  reproducer 
cooperating  therewith  having  relea  sable 
needle-clamping  means,  means  for  shifting 
and  restoring  said  reproducer,  n  fixed  rnTP  125 

for  engf  ̂ infy  npd,  JHPF^B  Bfl^'  ■'J3£fiid^£- 
clampirig"  means  to  release  the  used  needle,  a 

stop  or  abutment  for  holding  the  new 

f 
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needle  in  position  within  said  clamp,  a  sec- 
ond fixed  cam  controlling  the  shift  of  said 

reproducer  and  for  guiding  said  needle- 
clamping  means  into  operative  relation  with 

5  said  releasing  cam  and  said  stop  or  abut- 
ment, a  needle  magazine  and  means  for  pro- 

jecting a  needle  therefrom  to  the  needle- 
clamping  means  of  said  reproducer. 

60.  In  talking  machines,  the  combination 
10  with  the  turn-table  and  its  operating  motor, 

of  a  reproducer  arm  mounted  to  shift  both 
horizontally  and  vertically,  a  reproducer 
mounted  on  said  arm  having  a  needle  holder 
provided  with  a  releasable  clamp,  means  for 

15  shifting  and  restoring  said  arm  and  repro- 
ducer, a  fr^f]  fintttiiifliTfii'tr.ipFiinf;  CJJl!.„I!.l.im.r 

aTmTmlmtfor  arresting  the  new  needle  in  po- 
sition within  said  holder,  an  auxiliary  fixed 

cam  controlling  the  shift  of  said  reproducer 
and  guiding  said  clamp  and  needle  holder 
into  operative  relation  with  said  tripping 
cam  and  said  stop  or  abutment,  a  needle 
magazine  and  devices  operated  by  the  repro- 

ducer shifting  and  restoring  means  to  pro- 
ject a  new  needle  therefrom,  said  reproducer 

having  means  for  guiding  a  needle  from  said 
magazine  to  the  needle  holder  thereof. 

61.  In  a  talking  machine,  the  combination 
30  Avith  a  turn-table  for  rotating  disk  records, 

of  a  traveling  sound  box  having  a  releasable 
needle  clamp  and  a  needle  guide  passage 
leading  to  said  clamp,  a  needle  magazine, 
rotatably  mounted  upon  the  machine  frame 
above  one  end  of  the  path  of  movement  of 
said  sound  box,  said  rotatable  magazine  com- 

prising a  circular  series  of  vertical  needle- 
holding  tubes,  a  fixed  plate  below  said  maga- 

zine having  an  opening  therein,  means  oper- 
able to  release  said  needle  clamp  when  said 

sound  box  is  in  position  below  said  magazine 
and  means  for  rotating  said  magazine  step 
by  step  to  bring  said  tubes  in  line  with  said 
opening  to  discharge  the  needle  there- 

45  through  and  into  the  needle  guide  of  said 
reproducer. 

62.  In  talking  machines,  the  combination 
with  the  operating  motor,  of  a  reproducer 
cooperating  therewith  having  a   releasable 

50  needle  clainp  and  a  needle  guide  passage 
leading  thereto,  means  for  releasing  said 
clamp  to  discharge  the  used  needle,  a  rotary 
n pprl ] p .  _m f\ pa zi n i p  in  position  above  said  re- 
producer  when  at  one  end  of  its  movement, 

55  said  magazine  comprising  a  series  of  vertical 
needle-holding  tubes,  a  fixed  plate  below  said 
magazine  having  an  opening  therein,  each  of 
said  tubes  being  arranged  to  support  a  num- 

ber of  needles  arranged  end  to  end,  one  above 
the  other,  means  for  rotating  said  magazine 
step  by  step  to  bring  said  tubes  successively 
in  line  with  the  opening  in  said  plate  and 
with  the  needle  guide  of  said  reproducer  and 
means  for  preventing  the  discharge  of  but 

60 

one  needle  from  any  of  the  tubes  of  said  65 
magazine  when  in  line  with  the  opening  of 
said  plate. 

63.  In  talking  machines,  the  combination 
with  the  turn-table  and  its  operating  motor, 
of  a  reproducer  arm  arranged  to  shift  hori-  70 
zontally  and  vertically,  a  reproducer  mount- 

ed on  said  arm  having  a  releasable  needle 
clamp,  mechanism  for  discharging  the  old 
needle  and  placing  a  new  needle  in  said  clamp 
anda  record  driven  by  said  motor  having  a  75 
record  groove  for  engaging  and  propelling 
the  needle  of  said  reproducer  and  a  groove 
leading  from  the  record  groove  for  guiding 
said  reproducer  into  operative  relation  with 
said  needle  changing  mechanism.  80 

04.  In  talking  machines,  the  combination 
with  the  turn-table  and  its  motor  mecha- 

nism, of  a  reproducer  arm  mounted  to  shift 
horizontally  and  vertically,  a  reproducer  on 
said  arm  having  a  suitable  needle  holder  and  85 
needle,  shifter  mechanism  for  restoring  said 
arm  and  reproducer,  njejns  cooperating 
with  said  shifter  mechanism  for  changing 
the.  needle  in  the  holder  of  said  reproducer 
and  a  record  on  said  turn-table  having  a  90 
sound  groove  for  engaging  the  needle  of  the 
reproducer  and  propelling  the  same,  said 
record  having  a  groove  leading  from  the 
sound  groove  thereof  for  guiding  the  repro- 

ducer into  operative  relation  with  said  nee-  95 
die  changing  means. 

65.  In  talking  machines,  the  combination 
with  the  machine  casing,  of  an  operating 

motor  for  rotating  disk  records  in  said  cas- 
ing, a  sound  box  having  a  stylus  for  engag-  100 

ing  the  records,  a  shifter  mechanism  for 
moving  the  records  into  and  out  of  operative 
relation  with  said  sound  box  and  said  motor, 
a  second  shifter  mechanism  for  shifting  said 

sound  box  and  for  changing  the  stylus,  there-  105 
of,  a  siipplemental  motor  tor  operating  said 
shifter  mechanisms,  means  for  initiating  the 
operation  of  said  motors,  and  means  for 
automatically  and  successively  arresting  the 
movement  of  said  supplemental  motor  and  HO 
said  main  operating  motor,  substantially  as 
described. 

66.  In  talking  machines,  the  combination 
with  the  machine  casing,  of  an  operating 
motor  in  said  casing,  a  reproducer,  shifter  115 
mechanism  for  moving  the  records  into  and 
out  of  operative  relation  with  said  motor 
mechanism  and  reproducer  and  for  restoring 
said  reproducer,  an  operating  spring  motor 
for  said  shifter  mechanism,  means  operable  120 
from  the  exterior  of  the  machine  casing  for 
winding  and  initiating  the  operation  of  said 
motor  and  a  releasable  lock  for  said  wind- 

ing means. 
67.  In  talking  machines,  the  combination  125 

with  the  machine  casing,  of  an  operating 
motor  in  said  casing,  a  reproducer,  shifter 
mechanism  for  moving  the  records  into  and 
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out  of  operative  relation  with  said  motor 
mechanism  and  reproducer  and  for  restoring 

said  reproducer,  an  operating  fPring  TP1^^'' 
for  said  shifter  mechanism,  means  operable 

5  from  the  exterior  of  the  machine  casing  for 
winding  and  initiating  the  operation  of  said 
motor,  a  lock  for  said  winding  means,  means 
for  releasing  said  lock  and  devices  for  pre- 

venting the  operation  of  said  releasing 
10  means  during  the  reproduction  of  a  record. 

68.  In  talking  machines,  the  combination 
with  a  turn-table  and  its  operating  motor, 
of  a  reproducer  arm  mounted  to  shift  hori- 

zontally and  vertically,  a  reproducer  car- 
15  ried  on  said  arm,  shifter  mechanism  for  ele- 

vating and  restoring  said  arm,  a  needle  mag- 
azine and  mechanism  cooperating  with  said 

reproducer  and  said  magazine  for  discharg- 
ing the  used  needle  and  placing  a  new  one 

20  in  said  reproducer. 
69.  In  talking  machines,  the  combination 

with  the  machine  casing,  of  a  turn-table  in 
said    casing,    an    operating    spring 
therefor,  a  record  magazine, 

25  moving  the  records  between  said  magazine 
and  said  turn-table,  a  reproducer  cooper- 

ating with  the  record  on  said  turn-table,  a 
second  shifter  for  elevating  and  restoring 
said   reproducer,   means   cooperating   with 

30  said  reproducer  and  its  shifter  for  changing 
the  needle  of  said  reproducer,  an  auxiliary 
spring  motor  to  operate  said  record  shifter 
and  said  reproducer  shifter,  means  operable 
from  the  exterior  of  the  machine  casing  for 

35  winding  and  initiating  the  operation  of  said 
turn-table  motor  and  said  auxiliary  shifter 
motor  and  means  for  preventing  the  opera- 

tion of  said  turn-table  motor  during  the 
movement  of  said  auxiliary  shifter  motor. 

40  70.  In  talking  machines,  the  combination 
with  the  machine  casing,  of  a  turn-table  in 
said  casing,  an  operating  spring  motor 
therefor,  a  record  magazine,  a  shifter  for 
moving  the  records  between  said  magazine 

45  and  said  turn-table,  a  reproducer  cooper- 
ating with  the  record  on  said  turn-table,  a 

second  shifter  for  elevating  and  restoring 
said  reproducer,  means  cooperating  with 
said  reproducer  and  its  shifter  for  changing 

50  the  needle  of  said  reproducer,  a  second 
spring  motor  to  operate  said  record  shifter 
and  said  reproducer  shifter,  means  operable 
from  the  exterior  of  the  machine  casing  for 
winding  and  initiating  the  operation  of  said 

55  turn-table  motor  and  said  shifter  motor,  a 
releasable  lock  for  said  winding  means  and 
means  for  preventing  the  release  of  said 
lock  during  the  operation  of  said  motors. 

71.  In  talking  machines,  the  combination 
60  with  the  machine  casing,  of  a  turn-table  in 

said  casing,  an  operating  spring  motor 
therefor,  a  record  magazine,  a  shifter  for 
moving  the  records  between  said  magazine 
and  said  turn-table,  a  reproducer  cooper- 

ating with  the  record  on  said  turn-table,  a  65 
second  shifter  for  elevating  and  restoring 
said   reproducer,    means   cooperating   with 
said  reproducer  and  its  shifter  for  changing 
the   needle    of    said   reproducer,    a   second 
spring  motor  to  operate  said  record  shifter  70 
and  said  reproducer  shifter,  means  operable 
from  the  exterior  of  the  machine  casing  for 
winding  and  initiating  the  operation  of  said 
turn-table  motor  and  said  shifter  motor,  stop 
devices  controlled  by  each  of  said  motors  for  75 
arresting  the  movement  thereof  and  devices 
for  preventing  the  operation  of  said  wind- 

ing means   during   the   operation   of   said 
motors. 

72.  In  a  talking  machine,  the  combination  80 
with  a  turn-table  for  disk-records,  driving 
mechanism  for  said  turn-table,  a  hollow  re- 

producer arm  mounted  to  shift  both  hori- 
zontally and  vertically,  a  sound  box  on  said 

arm  adapted  to  cooperate  with  the  record  on  85 
said  turn-table,  an  amplifying  horn  commu- 

nicating with  said  arm,  shifter  mechanism 
for  automatically  moving  records  into  and 
out  of  operative  position  upon  said  turn- 

table, manually^ojDe^able  nieans  for  jshjif  ting  90 

ar-sefecte4-xeia3rdint6~o'perab^^^  with 
said  shifter  mechanism,  and  shifter  mecha- 

nism for  automatically  raising  and  lowering 
said  arm  and  moving  the  same  to  starting 
position.  95 

73.  In  talking  machines,  the  combination 
with  the  machine  casing,  of  a  turn-table  and 
its  motor  in  said  casing,  shifter  mechanism 
for  moving  records  into  and  out  of  operative 
relation  on  said  turn-table,  a  centering  rhv  100 
race  cooperating  with  said  turn-table  to  po- 

sition and  hold  the  records  thereon  and  an 

amplifying  horn  projecting  through  said 
casing,  a  hollow  reproducer  arm  mounted  to 
swing  horizontally  and  vertically  at  the  in-  105 
ner  end  of  said  horn,  a  reproducer  mounted 
upon  said  arm  and  free  to  engage  and  be 

propelled  by  the  record  on  said  turn-table 
and  a  shifter  for  lifting  and  restoring  said 
arm.  no 

74.  In  talking  machines,  the  combination 
with  the  machine  casing,  of  a  horizontal 
turn-table  and  its  motor  mechanism  in  said 
casing,  an  amplifying  horn  projecting  from 
said  casing,  a  hollow  reproducer  arm  mount-  ]  15 
ed  upon  the  inner  end  of  said  horn  to  swing 
horizontally  and  vertically,  a  reproducer 
carried  on  said  arm  and  free  to  engage  and 

be  propelled  by  the  record  on  said  turn- 
table, means  for  initiating  the  operation  of  120 

said  motor,  stop  devices  controlled  by  said 
motor  for  automatically  arresting  its  opera- 

tion, a  shifter  for  lifting  and  restoring  said 
arm  and  reproducer,  a  nffi4]p, ,  magazine, 
means  for  supplying  the  reproducer  with  125 
fresh  needles  from  said  magazine  and  mech- 

anism for  operating  said  shifter  and  said 
needle  changing  means. 
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75.  In  talking  machines,  the  combination 
with  the  turn-table  and  reproducer,  of  a 
pair  of  holders  or  magazines  for  disk  rec- 

ords on  opposite  sides  of  said  turn-table, 
5  means  for  vertically  moving  said  magazines 

to  bring  the  records  thereon  opposite  said 

turn-table,  and  a  h^or^ontall^^idmg^iifter 
for  moving  the  record  on  the  turn-table  into 
one  of  the  magazines  and  for  simultaneously 

10  placing  a  new  record  thereon  from  the  other 
of  said  magazines. 

76.  In  talking  machines,  the  combination 
with  the  horizontal  turn-table,  its  motor 
mechanism  and  reproducer,  of  a  pair  of  ver- 
tically  movnb>f  hnldp.rs  or  .magazines  for 

"disk  records  on  opposite  sides  of  said  turn- 
table, a  horizontally  sliding  shifter  for  alter- 
nately moving  the  records  to  and  from  said 

magazines  and  into  and  out  of  operative 
position  on  said  turn-table  and  mechanism 
for  operating  said  shifter  and  for  vertically 
moving  said  magazines. 

\  7.  In  talking  machines,  the  combination 
with  the  machine  casing,  of  a  turn-table,  its 
motor  mechanism  and  a  cooperating  repro- 

ducer in  saideasin.o-.a  pairof  holders nrmag- 
azines  for  disk  records  in  said  casing  on  oppo- 

site sides  of  said  turn-table,  mechanism  oper- 
able from  the  exterior  of  the  machine  casing 

for  vertically  shifting  said  magazines  to 
bring  any  one  of  the  records  thereon  opposite 
said  turn-table,  shifter  mechanism  for  alter- 

nately moving  the  records  to  and  from  said 
magazines  and  into  and  out  of  operative  po- 

sition upon  the  turn-table  and  means  for 
locking  either  of  said  magazines  when  one 
of  the  records  is  removed  therefrom. 

78.  In  talking  machines,  the  combination 
with  the  machine  casing,  of  a  turn-table,  its 
motor  mechanism  and  a  cooperating  repro- 

ducer in  said  casing,  a  pojr  of  holders  pr 
magazines  for  disk  records  in  said  casing  on 
opposite  sides  of  said  turn-table,  mechanism 
operable  from  the  exterior  of  the  machine 

45  casing  for  vertically  shifting  said  magazines 
to  bring  anj^  one  of  the  records  thereon  op- 

posite said  turn-table,  shifter  mechanism  for 
alternately  moving  the  records  to  and  from 
said  magazines  and  into  and  out  of  opera- 

50  tive  position  upon  the  turn-table,  locking 
devices  for  said  magazines  and  operating 
mechanism  for  said  shifter  arranged  to  al- 

ternately release  the  locking  devices  of  the 
separate  magazines. 

55  79.  In  talking  machines,  the  combination 
with  mechanism  for  rotating  the  records,  a 
sound  box  having  a  needle  for  engaging  the 
records  and  an  amplifying  device  communi- 

cating  with   said   sound   box,   of   a   record 
60  holder  or  magazine,  shifter  mechanism  for 

automatically  having  the  records  to  and 
from  said  magazine  and  into  and  out  of  op- 

erative relation  with  said  rotating  mecha- 
nism and  said  sound  box,  means  for  moving 

86  said,  magazine  to  bring  any  one  of  the  rec- 

90 

ords  thereon  into  engagement  with  said 
shifter  mechanism,  and  means  for  rendering 
said  moving  means  inoperative  when  one  of 
the  records  is  removed  therefrom. 

80.  In  talking  machines,  the  combination  70 
with    a    horizontal    turn-table    and    motor 
mechanism     for    rotating    disk    records,    a 
sound  box  having  a  needle  for  engaging  the 
records,  said  sound  box  being  movable  over 
the  turn-table,   and   an   amplifying   device  75 
communicating  with  said  sound  box,  of  a 
holder  or  magazine  for  disk  records  on  one 
side  of  said  turn-table,  shifter  mechanism 
for  automatically  moving  any  one   of  the 
records  in  said  magazine  to  and  from  the  80 
turn-table,   said^jnagazine   being   vertically 
movable,   to  bring  any  one   of   the   records 
thereon  into  engagement  with  said  shifter 
mechanism,  and  fixed  means  for  preventing 
the  displacement  of  any  of  the  records  from  85 
the  magazine  except  the  record  in  engage- 

ment with  said  shifter  mechanism. 
81.  In  talking  machines,  the  combination 

with  a  horizontal  turn-table  and  motor 
mechanism  for  rotating  disk  records,  of  a 
sound  box  movable  over  said  turn-table  and 
having  a  needle  for  engaging  the  record, 
and  an  amplifying  device  communicating 
with  said  sound  box,  of  ainagiLzinBJofe-hoId- 
ing  disk  records  one  above  the  other ^pji  95 
onejiide  of  said  turn-table,  shifter  mecha- 

nism for  automatically  moving1  the  records 
to  and  from  the  magazine  and  into  and  out 

of  position  upon  the  turn-table,  means  for 
vplff"'11y  TnT^^g  HiVft  Tmfl"iriip,P  to  bring  100 
any  one  of  the  records  thereon  into  engage- 

ment with  said  shifter  mechanism,  devices 
for  preventing  the  operation  of  said  moving 
means  when  a  record  is  removed  from  said 

magazine,  and  means  for  preventing  the  dis- 
placement of  any  of  the  records  from  the 

magazine,  except  the  record  in  engagement 
with  said  shifter  mechanism. 

82.  In  talking  machines,  the  combination 

with  the  inclosing  casing,  of  a  turn-table 
and  motor  mechanism  therein  for  rotating 
disk  records,  a  sound  box  movable  over  the 
turn-table  and  having  a  needle  for  engaging 
the  records,  and  an  amplifying  device  com- 

municating with  said  sound  box,  a  magazine 
for  lmldiiigxlisk  records  one  a b o ve..tne,,otaer 
on  one  side  of  said  t,iirnTf(ah]e.  a  horizontally 
movable  shifter  for  automatically  moving 
the  records  to  and  from  the  magazine  and 

into  and  out  of  position  upon  the  turn-table.  120 
means  operable  on  the  exterior  of  the  casing 
for  vertically  moving  the  magazine  to  bring 
any  one  of  the  records  thereon  into  engage- 

ment with  said  shifter,  and  devices  con- 
trolled by  the  operation  of  said  shifter  for  125 

rendering  the  said  moving  means  inopera- 
tive when  one  of  the  records  is  removed 

from  the  magazine. 
83.  In  talking  machines,  the  combination 

with  the  inclosing  casing,  of  a  turn-table  130 

105 

110 

115 
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and  motor  mechanism  therein  for  rotating 
disk  records,  a  sound  box  movable  over  the 
turn-table  and  having  a  needle  for  engag- 

ing the  records,  an  amplifying  device  com- 
5  municating  with  said  sound  box,  a  magazine 

for  holding  disk  records  one  above  the  other 
on  one  side  of  said  turn-table,  a  horizontally 
movable  shifter  for  moving  the  records  to 
and  from  the  magazine  and  into  and  out  of 

10  position  upon  the  turn-table,  means  operable 
on  the  exterior  of  the  casing  for  vertically 
moving  the  magazine  to  bring  any  one  of 
the  records  thereon  into  engagement  with 
said  shifter,  devices  controlled  by  the  move- 

15  ment  of  said  shifter  for  preventing  the 
operation  of  said  magazine  moving  means 
when  a  record  is  removed  therefrom,  means 
for  preventing  the  displacement  of  any  of 
the  records  from  the  magazine  except  the 

20  record  in  engagement  with  said  shifter  and 
mechanism  for  automatically  operating  said 
shifter  and  for  initiating  the  operation  of 
said  turn-table  and  sound  box. 

84.  In  talking  machines,  the  combination 
25   with  a  casing,  of  a  turn-table  and  motor 

mechanism  in  said  casing  for  rotating  disk 
records,  a  sound  box  movable  over  said  turn- 

table and  having  a  needle  for  engaging  the 
records  thereon,  and  an  amplifying  device 

30  opening  outside  of  said  casing  and  commu- 
nicating with  said  sound  box,  a  magazine 

for  holding  disk  records  one  above  the  other 
at  one  side  of  said  turn-table,  a  shifter  for 
moving  the  records  to  and  from  said  maga- 

35  zine  and  into  and  out  of  position  upon  said 
turn-table,  means  operable  from  the,  exterior 
of  the  casing  for  vertically  moving  said 
magazine  to  bring  any  one  of  the  records 
thereon  into  engagement  with  said  shifter, 

40  mechanism  for  automatically  operating  said 
shifter  and  for  initiating  the  operation  of 
said  turn-table  and  said  sound  box  and 
means  controlled  by  said  mechanism  for 
rendering  said  magazine  moving  means  in- 

45  operative  when  a  record  is  removed  from 
the  magazine. 

85.  In  talking  machines,  the  combination 
with  a  horizontal  turn-table  and  motor 
mechanism    for    rotating    disk    records,    a 

50  sound  box  movable  over  the  said  turn-table 
and  carrying  a  needle  for  engaging  the 
records,  and  amplifying  means  communicat- 

ing with  said  sound  box,  of  a  holder  or 
magazine  for  supporting  a  plurality  of  disk 

55  records  one  above  the  other  arranged  at  one- 
side  of  said  turn-table,  means  for  vertically 
moving  said  magazine  to  bring  any  one  of 
the  records  thereon  into  line  with  said  turn- 

table, a  carriage  horizontally  slidable  in  line 
60  with  said  turn-table  for  moving  the  records 

to  and  from  said  magazine  and  into  and  out 
of  position  on  said  turn-table,  fixed  guides 
for  said  carriage  and  mechanism  for  auto- 

matically shifting  said  carriage  in  opposite 
66  directions. 

86.  A  talking  machine  comprising  a  sup 
port  for  talking  machine  records,  actuating 

means  therefor,  a  magazine  for  holding  talk- 
ing   machine   records,    auxiliary    actuatin 

means,  and  means  actuated  by  said  auxiliary 
means  for  moving  a  talking  machine  recor 
from  said  magazine  to  said  support  and  fo 
returning  said  record  from  said  support  diA 
rectly  to  its  original  position  in  said  maga 
zine.  75 

87.  In  a  talking  machine,  a  turntable,  a 

movable  sound  reproducer,  means  for  suc- 
cessively placing  the  records  on,  and  remov- 

ing the  same  from  said  turntable,  means  for 
withdrawing  said  sound  reproducer  from  80 

the  records,  returning  the  same  to  the  start- 
ing position  and  for  placing  said  sound 

reproducer  mechanism  in  contact  with  said 
record,  said  means  comprising  an  inclined 
support,  along  which  said  sound  reproducer  85 
mechanism  is  adapted  to..slide,  and  means 
for  raising  and  lowering  said  support,  and 
connections  between  said  means  for  placing 

the  records  upon  the  turntable  and  said  sup- 
port. 90 

88.  In  a  talking  machine,  sound  reproduc- 
ing mechanism,  means  for  automatically  op- 

erating said  reproducing  mechanism  in  re- 
lation to  the  record,  comprising  an  jjapJiflfid 

arm,,  a  vertically  reciprocating  rofl  for  mis-  95 
ing  the  said  arm  to  withdraw  said  repro- 

ducing mechanism  f rom  the  record  and  to 
allow  said  reproducing  mechanism  to  trav- 

erse the  said  arm  in  a  downward  direction, 

and  for  lowering  said  arm  to  allow  said  re-  100 
producing  mechanism  to  engage  the  record. 

89.  In  a  talking  machine,  a  turntable, 
means  for  automatically  supplying  records 
to  said  turntable  and  removing  the  same 
therefrom,  comprising  a  record  carrier,  a  105 
vertically .  .reciprocatory  receptacle  having  a 
series  of  compartments  or  divisions  for  the 
records  and  means  for  moving  said  recep- 

tacle to  bring  each  division  successively  op- 
posite the  record  carrier.  110 

90.  In  a  talking  machine,  the  combination^ 
with  a  record  support  for  talking  machine 
records,  of  a  magazine  for  holding  talking 
machine  records,  means  for  transferring  rec-  \ 
ords  from  said  magazine ^to  said  support;  a 
motor  for  actuating  said  .support  and  an 
auxiliary  motor  for  actuating  said  record 
transferring  means. 

91.  In  a  talking  machine,  the  combination 
with  a  rotatable  record  support  and  a  repro- 

ducer cooperating  therewith,  of  a  record 

magazine  bodily  shiftable  to  bring  the  rec- 
ords thereon  adjacent  said  record  support, 

record  shifter  mechanism,  means  for  auto-  ( 
matically  actuating  said  record  shifter  mech-  125 
anism  to  move  records  to  and  from  said 

magazine,  means  for  disengaging  the  shifted 
record  from  said  shifter  mechanism,  and 

mechanism  for  automatically  raising  the  re- 
producer and  for  shifting  the  same  to  start-   130 

120 
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ing  position  in  engagement  with  the  record 
on  said  support. 

92.  In  a  talking  machine,  the  combination 
with  a  turn-table  for  rotating  disk  records, 

5  and  a  sound  box  cooperating  therewith,  of  a 
record  magazine  vertically  shiftable  to  bring 

the  "records  thereon  adjacent  said  turn-table, shifter  mechanism  for  moving  records  to 
and  from  said  magazine,  meang._£or  clisen- 

10  g^2IlZJ^£--5hii^ ?A  rennvrl  from  sairl'mpcba- Kism  and  for  positioning  the  same  upon  said 
turn-table,  a  shifter  mechanism  for  raising 
and  lowering  the  sound  box  and  for  moving 
the  same  to  starting  position  in  relation  to 

15  the  record  on  the  turn-table,  and  means  for 
automatically  actuating  said  record  and 
sound  box  shifter  mechanisms  and  said  rec- 

ord disengaging  means. 
93.  In  a  talking  machine,  the  combination 

20  with   a   horizontal   turn-table   for   rotating 
disk  records  and  a  cooperating  sound  box,  of 
a  record  magazine  ..YPrtirallv  movable  to 
bring  the  records  thereon  adjacent  said  turn- 

table, shifter  mechanism  for  moving  records 
25  to  and  from  said  magazine  and  into  and  out 

of  operative  position  upon  said  turn-table, 
shifter  median^™  fni/-mnT11Bg  gyj,  magff' 
zine  step  by  step  to  bring  the  records  there- 

on into  engagement  with  said  record  shifter 
30  mechanism,  and  means  for  automatically 

actuating  said  magazine  and  record  shifter 
mechanisms. 

94.  In  a  talking  machine,  the  combination 
with  a  rotatable  record  support  and  a  co- 

35  operating  reproducer,  of  a  record  magazine 
bnrlilv  slpfta.blp.  to  bring  any  record  thereon 
adjacent  said  support,  shifter  mechanism 
for  automatically  moving  the  records  to  and 
from  said  magazine  and  into  and  out  of  op- 

40  erative  position  upon  said  record  support 
and  for  shifting  said  reproducer  to  starting 
position,  manually  operable  devices  for  ini- 

tiating the.  operation  o£  said  turn-table-aiid 
said,    shifter    mp^banjsm    and    means    con- 

45  trolled  by  the  operation  of  said  turn-table 
for  preventing  the  operation  of  said  initiat- 

ing devices  during  the  reproduction  of  a 
record. 

95.  In  a  talking  machine,  the  combination 
50  with  a  horizontal  turn-table  and  traveling 

sound  box  cooperating  therewith,  of  a  record 
magazine  vertically  shiftable  to  bring  the 
records  thereon  ad j  acent  said  turn-table, 
shifter  mechanism  for  automatically  moving 

55  the  records  to  and  from  said  magazine  and 
into  and  out  of  operative  position  upon  said 
turn-table,  shifter  mechanism  for  automati- 

cally raising  and  lowering  said  sound  box 
and  for  moving  the  same  to  starting  posi- 

60  tion.  manually  operable  devices  for  initiat- 
ing the  operation  of  said  turn-table  and  said 

automatic  shifter  mechanisms,  automatic 
stop  devices  for  arresting  the  operation  of 
said  shifter  mechanisms  and  said  turn-table, 

and  means  controlled  by  the  operation  of  65 
said  turn-table  for  preventing  the  operation 
of  said  shifter  mechanisms  during  the  re- 

production of  a  record. 
96.  In  a  talking  machine,  the  combination 

with  a  rotatable  record  support  of  a  coop-  70 
erating  sound  box,  a  horizontally  and  verti- 

cally movable  supporting  arm  for  said  sound 
box,  a  record  magazine  bodily  movable  to 
bring  the  records  therein  adjacent  said  sup- 

port, a  needle  magazine,  shifter  mechanism  75 
for  automatically  moving  the  records  be- 

tween said  record  magazine  and  said  sup- 
port, shifter  mechanism  for  automatically 

raising  and  lowering  said  reproducer  and 
moving  the  same  to  starting  position,  shifter  80 
mechanism  for  automatically  providing  the 
reproducer  with  a  new  needle  from  said 
needle  magazine,  and  means  for  actuating 
said  automatic  shifter  mechanisms  at  each 

operation  of  the  machine.  85 
97.  In  a  talking  machine,  the  combination 

of  a  turn-table  for  rotating  disk  records  and 
a  cooperating  sound  box,  of  shifter  mecha- 

nism for  automatically  moving  the  records 
to  and  from  said  turn-table,  means  cooper-  90 
ating  with  said  turn-table  for  disengaging 
the  shifted  record  from  said  shifter  mecha- 

nism, and  a  second  shifter  mechanism  for 
automatically  raising  and  lowering  said 
sound  box,  for  returning  the  same  to  start-  95 
ing  position  and  changing  the  reproducing 
needle  thereof. 

98.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  support  and  a  cooper- 

ating reproducer,  a  record  magazine,  means  100 
for  shifting  said  magazine  to  bring  the  rec- 

ords thereon  adjacent  said  support,  shifter 
mechanism  for  automatically  moving  the 
records  to  and  from  said  magazine  and  into 

and  out  of  operative  position  upon  said  sup-  105 
port,  a  second  shifter  mechanism  for  raising 
and  lowering  said  reproducer  and  moving 
the  same  to  starting  position,  manually  op- 

erable means  for  initiating  the  operation  of 
said  support  and  said  shifter  mechanisms  110 
and  means  for  automatically  and  succes- 

sively arresting  said  shifter  mechanisms  and 
said  support. 

99.  In  a  talking  machine  the  combination 
with  a  rotatable  record  support  and  a  coop-  115 
erating  reproducer,  of  two  record  magazines, 
shifter  mechanism  for  moving  a  record  from 
said  turn-table  to  one  of  said  magazines  and 
for  moving  a  new  record  in  the  other  of 
said  magazines  to  said  turn-table,  and  a  120 
shifter,  mechanism  for  raising  and  lowering 
said  reproducer  and  moving  it  to  starting 

position. 100.  In  a  talking  machine,  the  combina- 
tion with  a  rotatable  record  support  and  a  125 

cooperating  reproducer,  of  a  pair  of  record 
magazines,  shifter  mechanism  for  moving  a 
record  from  said  turn-table  to  one  of  said 
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magazines  and  for  moving  a  new  record 
from  the  other  of  said  magazines  to  said 
turn-table,  shifter  mechanism  for  raising 
and  lowering  said  reproducer  and  moving 

5  the  same  to  starting  position,  actuating 
means  for  said  turn-table  and  said  shifter 
mechanisms,  means  for  initiating  the  opera- 

tion of  said  actuating  means,  and  devices 
for  automatically  stopping  said  actuating 

10  means  at  the  end  of  the  reproduction  of  a 
record. 

101.  In  a  talking  machine,  the  combina- 
tion with  a  turn-table  for  disk  records  and  a 

cooperating  sound  box,  of  a  pair  of  maga- 
15  zines  shif table  to  bring  the  records  thereon 

adjacent  said  turn-table,  a  shifter  mecha- 
nism for  moving  a  record  from  said  turn- 

table to  one  of  said  magazines  and  for  shift- 
ing a  new  record  from  the  other  of  said 

20  magazines  to  said  turn-table,  shifter  mecha- 
nism for  raising  and  lowering  said  sound 

box  and  for  moving  the  same  to  starting  po- 
sition, actuating  means  for  said  turn-table 

and  for  said  shifter  mechanisms,  and  means 
25  for  automatically  stopping  said  actuating 

means  at  the  end  of  the  reproduction  of  a 
record  with  the  record  in  place  upon  said 
turn-table. 

102.  In  a  talking  machine,  the  combina- 
30  tion  with  a  rotatable  record  support  and  a 

cooperating  reproducer,  of  a  record  maga- 
zine, means  for  automatically  shifting  rec- 
ords between  said  magazine  and  said  sup- 
port, means  for  automatically  moving  said 

35  sound  box  to  starting  position,  a  motor  for 
actuating  said  support  and  an  auxiliary  mo- 

tor for  actuating  said  record  and  said  sound 
box  shifting  means. 

103.  In  a  talking  machine,  the  combina- 
40  tion  with  a  rotatable  record  support  and  a 

cooperating  reproducer,  of  a  record  maga- 
zine shiftable  to  select  any  one  of  the  records 

therein,  and  means  for  automatically  mov- 
ing the  selected  record  from  said  magazine 

45  to  said  support  and  for  automatically  shift- 
ing said  sound  box  to  starting  position. 

104.  In  a  multiple  record  talking  machine, 
the  combination  with  a  rotatable  record  sup- 

port and  a  cooperating  reproducer,  of  a  mag- 
50  azine,  shifter  mechanism  for  automatically 

shifting  a  record  from  said  magazine  to  said 
support  and  back  to  said  magazine,  and 
means  for  moving  said  magazine  relatively 
to  said  shifter  mechanism. 

55  105.  In  a  multiple  record  talking  machine, 
the  combination  with  a  rotatable  record  sup- 

port and  a  cooperating  reproducer,  of  a  rec- 
ord magazine,  means  for  automatically  ad- 

vancing said  magazine  as  a  whole  to  bring 
60  successive  records  adjacent  said  record  sup- 

port, and  means  for  shifting  a  record  from 
said  magazine  into  playing  position  upon 
said  support. 

106.  In  a  multiple  record  talking  machine, 

the  combination  with  a  rotatable  record  sup-  65 
port  and  a  cooperating  reproducer,  of  a  rec- 

ord magazine,  means  for  automatically  ad- 
vancing said  magazine  as  a  whole  to  bring 

successive  records  therein  adjacent  said  rec- 
ord support,  and  means  for  automatically  70 

shifting  a  record  from  said  magazine  to  said 
support  and  for  automatically  moving  said 
reproducer  to  starting  position. 

107.  In  a  talking  machine,  the  combination 
with  a  rotatable  record  support  and  a  co-  75 
operating  sound  box,  of  mechanism  for  plac- 

ing a  record  on  or  moving  it  from  said  sup- 
port, a  vertically  movable  guide  for  said 

sound  box,  and  means  for  automatically 
shifting  said  guide  to  raise  and  lower  said  80 
sound  box  to  permit  the  changing  of  records 

upon  said  support,  said  sound  box  being  ar- 
ranged to  shift  laterally  along  said  guide 

back  to  starting  position. 
108.  In  a  talking  machine,  the  combination  85 

with  a  horizontal  turn-table  of  a  cooperat- 
ing sound  box,  a  horizontally  and  vertically 

movable  supporting  arm  whereon  said  sound 
box  is  mounted,  shifter  mechanism  for  auto- 

matically moving  records  into  and  out  of  90 

playing  position  upon  said  turn-table,  a  ver- 
tically movable  guide  for  said  sound  box 

arm,  and  means  for  automatically  shifting 
said  guide  to  raise  and  lower  said  sound 
box,  to  permit  the  interchange  of  records  95 
upon  said  turn-table,  said  sound  box  being 
arranged  to  move  along  said  guide  back  to 
starting  position. 

109.  In  a  talking  machine,  the  combination 
with  a  rotatable  record  support,  and  a  co-  100 
operating  reproducer,  of  a  magazine,  a  plu- 

rality of  records  therein,  means  for  shift- 
ing said  magazine  back  and  forth  to  bring 

the  records  adjacent  said  support,  shifter 
mechanism   for   automatically   moving   the  105 
records  to  and  from  said  support  and  for 
automatically   shifting  said   reproducer  to 
starting  position,  means  for  disengaging  the 
shifted  record  from  said  shifter  mechanism, 
and  means  for  preventing  the  movement  of  110 
said  magazine,  when  a  record  is  removed 
therefrom. 

110.  In  a  talking  machine,  the  combination 
with  a  rotatable  record  support,  and  a  co- 

operating reproducer,  of  a  record  magazine,  115 
a  rotatable  shaft  connected  to  said  magazine 

for  shifting  the  same  back  and  forth  to  se- 
lect a  record,  and  shifter  mechanism  for  au- 

tomatically moving  the  selected  record  to 
and  from  said  support  and  for  automatically  120 
moving  said  reproducer  to  starting  position. 

111.  In  a  talking  machine,  the  combination 
with  a  rotatable  record  support  and  a  co-        ( 
operating  reproducer,  of  a  record  magazine, 
a  rotatable  shaft,  a  stepped  heart-shaped  125 
cam  on  said  shaft  connected  to  said  maga- 

zine to  shift  the  same  back  and  forth  step- 
by-step  to  select  a  record,  and  means  for 
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shifting  the  selected  record  to  and  from  said 
support  and  for  moving  said  reproducer  to 
starting  position. 

112.  In  a  talking  machine,  the  combination 
with  a  turn-table  for  rotating  disk  records 
and  a  cooperating  sound  box,  of  a  record 
magazine,  means  for  shifting  the  same  back 
and  forth  to  select  a  record,  a  needle  maga- 

zine, and  automatic  shifter  mechanism  for 
moving  the  selected  record  to  said  turn- 

table, changing  the  needle  of  said  sound  box 
and  moving  the  latter  to  starting  position. 

JOHN  GABEL. 
Witnesses : 

Harry  L.  Clapp,  * Katharine  Gerlach. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

■Commissioner  of  Patents, 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frederic  W.  Thomas, 

a  citizen  of  the  United  States,  and  a  resident 

of  New  City,  in  the  county  of  Rock- 
5  land  and  State  of  New  York,  have  invented 

a  new  and  Improved  Phonograph  Disk  Rec- 
ord, of  Avhich  the  following  is  a  full,  clear, 

and  exact  description. 
This  invention  relates  to  phonograph  disk 

10  records. 
In  disk  records  now  in  use  and  heretofore 

proposed  there  are  certain  inherent  objec- 
tions which  it  is  the  general  object  of  the 

present  invention  to  overcome  by  the  pro- 
15  duction  of  a  record  which  will  give  out  mel- 

low and  pleasing  sounds,  do  away  with  false, 
high  notes,  screechy  and  sharp  noises,  give 
a  truer  and  more  natural  reproduction  of 
sounds,  and  reproduce  the  human  voice  and 

20  other  sounds  more  naturally.  These  results 
are  unattained  in  the  present  disk  records, 
owing  to  the  fact  that  the  disk  body  is  of  a 
hard,  resonous  nature.  By  the  present  in- 

vention the  body  of  the  record  is  perma- 
25  nently  soft,  yielding  or  cushiony,  and  hence 

non-sonorous,  so  that  a  more  natural  repro- 
duction of  sounds  is  possible  without 

screechy  noises  or  sharp  notes. 
In  carrying  out  the  invention  the  body  of 

30  the  record  is  made  of  a  pad  of  felt,  wood 
pulp  or  other  fibrous  material  which  is  im- 

pregnated with  a  suitable  material,  such  as 
asphalt  or  a  composition  in  which  the  asphalt 
is  the  main  constituent.    This  asphalt  serves 

35  to  impart  permanent  softness  and  non-reso- 
nance to  the  disk  body,  so  that  the  record 

material  applied  to  the  surface  thereof  will 
be  backed  by  a  continuously  soft  cushion, 
whereby  the  objections  to  the  present  disk 

40  records  are  wholly  overcome.  A  record  of 
this  type  has  the  advantage  of  cheapness  and 
simplicity  of  construction,  indestructibility, 
stability  sufficient  to  prevent  cracking  of  the 
record  material  in  the  use  and  handling  of 

45  the  record,  and  superior  tone  qualities. 
For  a  more  complete  understanding  of  the 

invention  reference  is  to  be  had  to  the  ac- 
companying drawing  taken  in  connection 

with  the  following  description  and  append- 
50  ed  claims. 

In  the  accompanying  drawing,  which  illus- 
trates certain  embodiments  of  the  inven- 

tion, and  wherein  similar  characters  of  ref- 
erence indicate  corresponding  parts  in  all 

65  the  views,  Figure  1  is  a  plan  view  of  the 
improved  disk  record  with  a  portion  of  the 

record  material  broken  away;  Fig.  2  is  an 
enlarged  diametrical  section;  Fig.  3  is  a 
plan  view  of  a  modified  form  of  disk  record ; 
Fig.  4  is  an  enlarged  diametrical  section  60 
thereof ;  Fig.  5  is  a  plan  view  of  a  ring  form 
of  record;  Fig.  6  is  a  diametrical  section 
thereof. 

Referring  to  the  drawing,  A  designates  a 
sound  record  of  disk  form  which  comprises  65 
a  fibrous  core  or  body  1  which  has  on  one  or 
both  sides  thereof  the  usual  record  material 
2,  so  that  in  external  appearance  the  record 
is  like  those  in  common  use,  except  that 
at  the  center  the  fiber  core  or  body  1  is  ex-  70 
posed.     This  core  may  be  made  of  wood 
pulp,   felt   or   any   other   suitable  material 
which  has  sufficient  rigidity  to  support  it- 

self.   The  portion  of  the  fibrous  body  1  im- 
mediately under  the  record  material  2  is  75 

in  a  permanently  soft  or  non-resonant  con- 
dition, due  to  the  fact  that  it  is  impregnated 

with  a  suitable  material,  such  as  non-har- 
dening asphalt  or  a  composition  in  which 

asphalt  or  equivalent  material  is  the  prin-  80 
cipal  ingredient.     It  is  unnecessary  to  im- 

pregnate the  central  part  of  the  disk  where 
the  record  material  does  not  appear,  and 
this  is  brought  out  by  the  coarse  and  fine 
stippling,  the  coarsely  stippled  portion  3  85 
being  impregnated  with  the  asphalt  and  the 
finely  stippled  portion  4  being  unimpreg- 
nated.     The  fibrous  material  impregnated 
with  asphalt  and  exposed  for  a  long  time  to 
the  action  of  the  weather,  retains  its  softness  90 
for  an  indefinite  length  of  time,  and  conse- 

quently by  inclosing  the  impregnated  por- 
tion of  the  fibrous  body  with  the  practically 

non-porous  record  material,  the  fibrous  body 
of  the  record  will  be  practically  of  perma-  95 
nent  softness  or  non-resonance. 

In  the  record  B  shown  in  Figs.  3  and  4, 

the  fibrous  body  lb  is  rolled  or  pressed 
throughout  that  portion  which  is  to  receive 
the  record  material,  and  on  this  portion  the  100 
record  material  2b  is  applied  after  the  fibers 
have  been  thoroughly  impregnated  with  as- 

phalt or  the  like.  The  record  material  is 
flush  with  the  center  of  the  fibrous  body  of 
the  disk,  making  the  latter  of  the  same  105 
thickness  throughout. 

In  the  form  of  the  invention  shown  in 

Figs.  1  to  4  inclusive  there  is  a  central  aper- 
ture 5  to  receive  the  post  of  the  turntable 

of  the  phonograph,  but  the  record  may  be  HO 
made  of  annular  form,  as  shown  in  Figs.  5 
and  6.    In  this  case  the  record  C  has  an  an- 
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nular  body  or  core  6  of  fibrous  material  that 
is  impregnated  throughout  with  asphalt  or 
a  compound  thereof,  and  the  record  mate- 

rial 7  covers  the  upper  and  lower  surfaces 
and  the  inner  and  outer  edges,  thereby 
wholly  incasing  the  core. 

In  making  a  record  the  softening  mate- 
rial, which  may  be  hot  asphalt,  asphalt  with 

volatile  oils,  asphalt  and  twenty  or  twenty- 
five  per  cent,  tar  in  hot  condition,  or  asphalt 
and  hot  coal  tar  with  volatile  oils,  is  applied 
to  the  fibrous  body  or  pad  either  by  dipping 
the  latter  in  the  material  or  spreading  the 
material  on  the  opposite  faces  thereof  until 
the  fibers  are  thoroughly  impregnated.  The 
pad  is  then  dried,  but  in  drying  the  pad  re- 

mains soft,  cushiony  and  non  -  sonorous. 
The  record  material  is  then  applied  to  the 
impregnated  part  of  the  pad,  and  since  this 
material  is  hot  when  applied  there  will  be 
a  firm  adhesion  between  the  pad  and  record 
material,  the  asphalt  also  contributing  to 
this  result,  so  that  there  is  no  danger  of  the 
record  material  scaling  or  separating  from 
the  pad. 
From  the  foregoing  description  taken  in 

connection  with  the  accompanying  drawing, 
the  advantages  of  the  construction  and 
method  of  operation  will  be  readily  under- 

stood by  those  skilled  in  the  art  to  which  the 
invention  appertains,  and  while  I  have  de- 

scribed the  principle  of  operation,  together 
with  the  device  which  I  now  consider  to  be 
the  best  embodiment  thereof,  I  desire  to 
have  it  understood  that  the  device  shown  is  35 
merely  illustrative  and  that  such  changes 
may  be  made  when  desired  as  are  within  the 
scope  of  the  appended  claims. 
Having  thus  described  my  invention,  I 

claim  as  new  and  desire  tc  secure  by  Letters  40 Patent : 

1.  A  sound  record  comprising  a  fibrous 
body,  and  a  record  material  thereon,  said 
body  being  impregnated  with  a  non-harden- 

ing asphaltic  material  serving  to  render  the  45 
body  permanently  non-sonorous  and  to  ce- 

ment the  record  material  to  the  body. 
2.  A  sound  record  comprising  a  fibrous 

body  impregnated  solely  with  asphalt,  and 
record  material  applied  to  the  impregnated  &0 body. 

3.  A  sound  record  comprising  a  fibrous 

body  impregnated  with  a  non-hardening  as- 
phalt, and  a  surface  layer  of  hard  record 

material  connected  with  said  body. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

FREDERIC  W.  THOMAS. 
Witnesses : 

Chatten  Bradway, 
George  H.  Emsme. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents. 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frederic  W.  Thomas, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  New  City,  in  the  county  of  Eock- 

5  land  and  State  of  New  York,  have  invented 
a  new  and  Improved  Diaphragm-Setting 
for  Phonograph-Eeproducers,  of  which  the 
following  is  a  full,  clear,  and  exact  descrip- 
tion. 

10  This  invention  relates  to  sound  repro- 
ducers and  recorders  and  deals  more  par- 

ticularly with  the  mounting  of  the  dia- 
phragm. 

The  invention  has  for  its  general  object  to 
15  improve  the  construction  of  devices  of  the 

character  referred  to  so  as  to  be  more  satis- 
factory in  operation,  comparatively  simple 

and  inexpensive  to  produce  and  so  designed 
as  to  be  uniformly  effective  for  an  indefinite 

20  time  and  irrespective  of  temperature  and 
weather  conditions. 

The  invention  has  for  its  specific  object 
to  provide  an  improved  diaphragm  setting 
wherebv  the  full  tonal  effects  are  obtained 

25  from  the  vibrations  of  the  diaphragm  and 
superior  reproduction  rendered  possible, 
this  through  the  use  of  novel,  simple  and 
reliable  gaskets  between  which  the  periph- 

eral edp-e  of  the  diaphragm  is  clamped  with 
30  a  uniform  and  practically  permanent  com- 

pression, so  that  rattling  of  the  diaphragm 
is  positivelv  prevented. 
With  such  objects  in  view,  and  others 

which  will  appear  as  the  description  pro- 
35  ceeds  the  invention  comprises  various  novel 

features  of  construction  and  arrangement  of 
parts  which  will  be  set  forth  with  particu- 

larity in  the  following  description  and 
claims  appended  hereto. 

40  In  the  accompanying  drawing,  which  il- 
lustrates an  embodiment  of  the  invention, 

and  wherein  similar  characters  of  reference 
indicate  corresponding  parts  in  all  the  views, 
Figure  1  is  a  front  view  of  a  sound  repro- 

45  ducer  with  portions  broken  away  to  illus- 
trate the  details  of  construction;  Fig.  2  is 

a  side  view  with  portions  in  section;  Fig.  3 
is  a  view  of  a  piece  of  the  gasket  stock ;  and 
Fig.  4  is  an  enlarged  sectional  view  through 

60  the  gaskets  and  the  peripheral  portion  of 
the  diaphragm. 

Eeferring  to  the  drawing,  1  designates  the 
body  of  the  reproducer,  recorder  or  equiva- 

lent device,  and  in  this  body  is  a  suitable 
55  metallic  or  other  diaphragm  2  to  which  the 

stylus  bar  3  is  connected  in  the  usual  man- 

ner, and  within  the  body  1  are  annular 
gaskets  4  and  5  that  engage  opposite  sides 
of  the  diaphragm  2  and  are  set  respectively 
in  approximately  semi-circular  seats  or  an-  60 
nular  grooves  6  and  7  in  the  body  1  and 
clamping  ring  8. 

The  novel  features  of  the  invention  reside 
in  the  manner  of  positioning  the  diaphragm 
with  respect  to  the  annular  gaskets  4  and  5  35 
and  the  construction  of  the  gaskets  them- 

selves.   The  gaskets  in  the  present  instance 
are  shown  as  of  circular  cross-section  and 
they  are  in  the  form  of  rubber  tubes  filled 
with  a  fibrous  core  9,  which,  together  with  70 
the  rubber  of  the  tubular  gaskets,  forms  an 
excellent  setting  for  the  diaphragm,  as  the 
tension  or  resiliency  of  the  gaskets  will  be 
maintained  indefinitely  and  grip  the  dia- 

phragm with  a  uniform  pressure.    In  other  75 
words,  after  the  gaskets  have  been  subjected 
to  the  desired  tension  there  will  be  no  col- 

lapsing of  the  gaskets,  as  is  now  commonly 
the  case  with  present  reproducers,  so  that 
there  is  no  danger  of  the  diaphragm  becom-  80 
ing  loose  and  rattling.     The  gasket  stock 
can  be  made  in  any  desired  length,  as  rubber 
tubing  is  now  made,  but  the  tubing  will  be 
formed  around  the  fibrous  core  of  yarn  or 
any  other  suitable  material,  and  this  stock  35 
is  cut  into  the  desired  length,  go  that  when 
placed  in  the  seats  6  and  7  of  the  reproducer 
the  ends  of  each  piece  will  meet,  as  shown 
at  10,  Fig.  1,  thereby  forming  a  continuous 
annular  support  for  the  diaphragm.     As  90 
shown  in  Figs.  1  and  4,  the  diaphragm  is  of 
such  diameter  that  the  peripheral  edge  11 
thereof  is  coincident  with  the  plane  of  the 
longitudinal  centers  of  the  gaskets,  so  that 
only  the  very  edge  of  the  diaphragm  will  be  95 
gripped,  and  no  portion  of  the  diaphragm 
will  project  outwardly  beyond  the  lines  of 
contact  between  the  diaphragm  and  gaskets. 
Thus,  the  diaphragm  is  made  of  minimum 
size  and  the  full  effects  of  the  vibration  are  100 
utilized  in  sound  reproduction. 
From  the  foregoing  description  taken  in 

connection  with  the  accompanying  draw- 
ings, the  advantages  of  the  construction  and 

method  of  operation  will  be  readily  under-  105 
stood  by  those  skilled  in  the  art  to  which  the 
invention  appertains,  and  while  I  have  de- 

scribed the  principle  of  operation,  together 
with  the  device  which  I  now  consider  to  be 

the  best  embodiment  thereof,  I  desire  to  have  11° 
it  understood  that  the  device  shown  is  merely 
illustrative  and  that  such  changes  may  be 



1,134,775 

10 

15 

made  when  desired  as  fall  within  the  scope 
of  the  appended  claims. 
Having  thus  described  my  invention,  I 

claim  as  new  and  desire  to  secure  by  Letters 
Patent: 

1.  The  combination  of  a  diaphragm  and  a 
gasket  comprising  a  tube  of  yielding  mate- 

rial, and  a  core  in  the  tube  for  preventing 
collapsing  thereof,  said  core  including  a 
fibrous  material. 

2.  The  combination  of  a  sound  box,  a  dia- 
phragm therein,  and  gaskets  between  which 

the  diaphragm  is  clamped,  each  gasket  com- 
prising a  tube  of  non-sonorous  material,  and 

fibrous  material  within  the  tube  and  in  direct 
contact  with  the  inner  surface  of  the  latter. 

3.  The  combination  of  a  sound  box,  a  dia- 
phragm therein,  and  gaskets  between  which 

the  diaphragm  is  clamped,  said  gaskets  each 
comprising  a  tube  of  rubber  and  a  filling  of  20 
fibrous  material  therein. 

4.  The  combination  of  a  sound  box,  a  dia- 
phragm and  a  gasket  comprising  a  flexible 

strip  adapted  to  be  curved  into  circular  form 
to  have  its  ends  meet,  said  strip  consisting  25 
of  a  rubber  tube,  and  a  core  preventing  col- 

lapsing thereof,  the  core  embodying  fibrous 
material. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  30 
two  subscribing  witnesses. 

FREDERIC  W.  THOMAS. 

Witnesses : 
Chatten  Bradwat, 
George  H.  Emslte. 

(•'
 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 



PH01T0  GRAPH, 

#  1,136,739   G.  S.  Tiffany, 
Patented -April  20 t  1915, 
Filed -August  7,  1914. 



1,136,739. 

6.  S.  TIFFANY. 

PHONOGRAPH. 

APPLICATION    FILED   AUG.  1,   1914. 

Patented  Apr.  20, 1915. 
2  SHEETS-SHEET  1. 

60 

c%*/ 

14   16 '7     15 n 
<§> 

zi 
I      I    i    ̂ i-  l    I    ; 

zo- 

JO, 
II   izf 

13 

i  i  30         j  h-3/   #J I  I 

36 
r?i 

-■-J — i-j- 
  Vs 

25"
 

J-38 
36  1 

35 

54 
^ 

^?J 

40 

T 

-^^ 

Z6  JEnVenttor* 

J.  NORMS  PETERS  CO..  RHOTC-L1THO..  WASHINGTON.  O.  C. 





G.  S.  TIFFANY. 

PHONOGRAPH. 

APPLICATION    FILED   AUG.  7,  1914. 

1,136,739. Patented  Apr.  20, 1915. 
2  SHEETS-SHEET  2. 

3Z- /O 
V 

3/~ 

n   ii 

38 

4 I ^.39 

3L 

dfyg.3 .33 

R ■irn   -x 7 
38 

t— r 

39- ^•^ He 
W 

ls?3 

ts> 
^ 

y 

</^. Uj*6. 
si  \     * 

v\\\\\\\v 

igr 

«%.^ 

/J"
 

CS/ e^V.^ 
/7 Z. 

V—  ri— '! as 

/^- 

■X^ 
# 

#F /3 

TT& 

H§> 
^ 

=5 — r >?7 

•/ 

/* 
vL £5 a. 

y^ 

-AAAAAA- 

W/ltrtesses  70 

/<■ 

y^S 

JT7iz)eni:or 

■IE  NORRIS  PETERS  CO..  P.^OTOLITHO     WASH  I. 



UNITED  STATES  PATENT  OFFICE. 

6 

GEORGE  S.  TIFFANY,  OF  SUMMIT,  NEW  JERSEY. 

PHONOGRAPH. 

1,136,739. Specification  of  Letters  Patent.  Patented  Apr.  20,  1915. 

Application  filed  August  7, 1914.     Serial  No.  855,574. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  George  S.  Tiffany,  a 

citizen  of  the  United  States,  residing  at 
Summit,  in  the  county  of  Union  and  State 

5  of.  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs, 
fully  described  and  represented  in  the  fol- 

lowing specification  and  the  accompanying 
drawings,  forming  a  part  of  the  same. 

10  This  invention  relates  to  electrically 
driven  phonographs,  and  more  especially  to 
the  motor  apparatus  of  phonographs  of  that 
type  in  which  the  record  body  is  in  the  form 
of  a  flat  plate  or  disk. 

15  The  object  of  the  invention  is  to  provide 
an  electrically  driven  phonograph  by  which 
the  record  body  shall  be  moved  with  the 
greatest  possible  constancy  of  speed  and 
smoothness   of   operation   and   without   vi- 

20  bration  or  noise,  thereby  securing  the  best 
results  both  in  the  character  of  records  made 

and  in  the  clearness  and  quality  of  reproduc- 
tion. 

The  invention  aims  further  to  secure  these 
25  results  with  a  motor  mechanism  which  is 

extremely  simple  in  construction  and  effi- 
cient in  operation,  and  which  shall  operate 

with  very  small  consumption  of  current. 
To  these  ends  and  to  attain  other  objects 

30  which  will  hereinafter  appear,  the  invention 
consists  in  the  features  of  construction,  ar- 

rangement and  combination  of  parts  which 
will  appear  from  the  description  following, 
and  which  are  particularly  pointed  out  in 

35  the  claims. 

In  the  accompanying  drawings: — Figure 
1  is  a  bottom  plan  view  of  an  approved  em- 

bodiment of  the  invention  as  applied  to  a 
phonograph   of   the   disk  record   type,   the 

40  circuit  connections  being  indicated  diagram- 
ma  tically:  Fig.  2  is  a  side  elevation  of  the 
apparatus  shown  in  Fig.  1,  most  of  the  cir- 

cuit connections  being  omitted;  Fig.  3  is  a 
side  elevation,  on  a  larger  scale  than  Figs.  1 

45  and  2,  of  a  part  of  the  motor  apparatus 
showing  the  governor  by  which  the  speed 
of  the  record  support  is  controlled.  Fig.  4 
is  a  detail  view  on  the  scale  of  Fig.  3  of  the 
combined  starting  and  stopping  brake  and 

50  switch.  Fig.  5  is  a  diagrammatic  view  illus- 
trating another  arrangement  of  the  circuit 

connections  and  a  modified  construction  of 

the  governor.    Fig.  6  is  a  detail  view  show- 

ing one  of  the  armature  bodies  of  the  most 
desirable  form.  55 

Referring  first  to  Figs.  1  to  4,  the  operat- 
ing parts  of  the  apparatus  as  shown  are 

carried  by  a  T-shaped  supporting  frame 
having  a  main  stem  10  and  a  cross  bar  11. 
The  stem  10  has  upwardly  and  downwardly  60 
extending  bosses  12  formed  with  a  through 
opening  to  receive  the  shaft  13  of  the  plate 
or  disk  14  which  forms  the  table  or  support 
for  carrying  the  record  disk,  and  which  for 
a  reason  which  will  appear  hereinafter  is  65 
best  made  of  a  suitable  nonmagnetic  mate- 
cial  such  for  example  as  type  metal.  The 
usual  ball  bearing  or  other  suitable  anti- 

friction bearing  may  be  provided  between 
the  table  14  and  the  upper  face  of  the  boss  70 
12.  Carried  bv  the  table  14  are  a  number 
of  armature  bodies  15  arranged  equidistant 
from  each  other  and  at  equal  distances  from 
the  axis  of  rotation  of  the  table.  These 
armature  bodies  most  desirably  project  75 
downward  from  the  under  side  of  the  table 
and  may  be  formed  each  of  a  single  block 
of  iron  or  other  magnetic  material,  but  most 
desirably  the  bodies  are  each  made  up  of  a 
plurality  of  plates,  best  of  soft  iron,  bolted  80 
rigidly  together  and  to  the  table  as  shown 
in  Fig.  6.  As  the  table  rotates  the  armature 
bodies  15  pass  between  upwardly  extending 
polepieces  16  and  17  of  an  electromagnet 
20  by  which  the  armature  bodies  are  sue-  85 
cessively  attracted  to  give  a  succession  of 
rotating  impulses  to  the  table.  The  magnet 
may  be  of  ordinary  U-shaped  type  as  shown 
and  supported  by  a  plate  21  extending  from 
the  cross  piece  11  of  the  carrying  frame.  90 
The  circuit  to  the  magnet  20  is  controlled 
according  to  the  rotation  of  the  table  14 
so  that  unless  the  magnet  circuit  is  otherwise 
broken  the  magnet  will  be  energized  as  each 
of  the  armature  bodies  approaches  its  polar  95 
extensions  and  will  be  deenergized  as  each 
armature  body  reaches  or  approaches  a  cen- 

tral position  with  respect  to  the  polepieces. 
For  so  controlling  the  magnet  circuit  in  the 
construction  shown,  a  circuit  making  and  100 
breaking  device  is  provided,  the  operating 
element  of  which  is  a  toothed  wheel  25  se- 

cured on  the  lower  end  of  the  shaft  13  with- 
in a  housing  formed  by  a  cup  26  which 

extends  downward  from  the  lower  end  of  105 

the  downwardly  extending  boss  12.    A  piv- 
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oted  lever  or  dog  27  is  mounted  within  the 
housing  and  is  spring  pressed  by  spring  28 
to  move  its  free  end  into  engagement  with 
a  contact  plate  29  which  is  mounted  inside 

5  the  housing  and  insulated  therefrom.  The 
lever  27  is  formed  with  a  projection  ex- 

tending toward  the  toothed  wheel  25  in  po- 
sition so  that  when  the  projection  enters 

between   adjacent   teeth   of   the   wheel   the 
10  outer  end  of  the  lever  is  permitted  to  engage 

the  contact  plate  29  and  that  as  the  wheel 
rotates  the  lever  will  be  moved  outward 
away  from  the  plate  29  as  successive  teeth 
of  the  wheel  engage  the  projection  of  the 

15  lever  and  force  it  outward.  The  lever  27, 
housing  26  and  T-shaped  supporting  frame, 
including  the  boss  12,  may  all  be  of  metal 
and  in  the  construction  shown  are  included 
in  the  motor  circuit. 

20  The  speed  of  rotation  of  the  record  carry- 
ing table  is  controlled  by  a  circuit-control- 
ling governor  which  is  driven  from  an  an- 

nular rib  or  flange  30  extending  downward 
from  the  under  face  of  the  table  concentric 

25  with  the  axis  of  rotation  and  most  desirably 
within  the  circular  row  of  armature  bodies. 
This  flange  drives  a  governor  shaft  31 
through  a  friction  wheel  32  carried  by  the 
shaft.    The  governor  shaft  is  mounted  in  a 

30  bearing  sleeve  33  which  is  carried  by  an  an- 
gle piece  or  bracket  34  secured  to  the  stem 

10  of  the  supporting  T  frame,  the  bearing 
sleeve  extending  above  and  below  the  hori- 

zontal arm  of  the  bracket  and  passing  in 
35  the  construction  shown  through  the  stem  10. 

The  bracket  is  mounted,  as  by  means  of 
screws  passing  through  slightly  elongated 
openings  therein,  so  as  to  be  capable  of 
movement  to  carry  the  friction  wheel  32  to- 

40  ward  and  from  the  annular  flange  30  to  pro- 
vide for  adjustment  to  secure  suitable  pres- 

sure of  the  friction  Avheel  against  the  driving 
flange.  Most  desirably  automatic  adjust- 

ment is  secured  by  means  such  as  a  spring 
45  35  tending  to  move  the  bracket  to  hold  the 

friction  wheel  yieldingly  against  the  face 
of  the  driving  flange.  The  shaft  31  carries 
at  its  lower  end  a  cross  bar  36  secured  to 
turn  with  the  shaft  and  which  carries  a  flat 

50  spring  37  extending  parallel  to  and  a  short 
distance  below  the  lower  face  of  the  bar  and 
secured  to  the  bar  at  its  ends,  the  ends  of 
the  spring  in  the  construction  shown  being 
bent  upward  and  secured  to  upwardly  bent 

5^  ends  of  the  bar.  Except  for  the  connection 
with  the  ends  of  the  bar,  the  spring  is  out 
of  contact  with  and  spaced  slightly  away 
from  the  bar  so  as  to  be  capable  of  being 
flexed  to  cause  its  central  portion  to  move 

90  toward  and  from  the  bar.  The  spring  car- 
ries a  pair  of  centrifugal  weights  38  by 

means  of  stems  39  rigidly  secured  to  the 
spring  and  which  in  the  arrangement  shown 
in  Figs.  2  and  3  extend  upward  from  the 

^  Spring  one  on  either  side  of  the  axis  of  ro- 

tation, the  stems  passing  through  clearance 
openings  in  the  bar.  When  the  shaft  31  is 
rotated,  as  the  speed  of  rotation  increases, 
the  centrifugal  weights  tend  more  and  more 
to  move  outward  and  to  flex  the  spring  37  70 
and  bends  its  middle  portion  upward  toward 

the  bar  36.  The  spring  is  in  electrical  con- 
nection with  the  supporting  frame  stem  10 

and  carries  at  its  central  or  axial  point  a 
contact  terminal  40  which  normally  rests  75 
against  a  cooperating  stationary  contact 
piece  41  to  close  the  motor  circuit  at  this 

point. 
By  the  upward  movement  of  the  middle 

portion  of  the  spring  under  the  influence  80 
of  the  centrifugal  weights,  the  contact  40 
is  carried  away  from  the  stationary  contact 
41  and  the  motor  circuit  is  opened  at  this 
point  when  the  governor  exceeds  a  certain 
speed  of  rotation,  and  the  speed  of  the  gov-  85 
ernor  at  which  the  motor  circuit  is  thus 

broken  depends  on  the  position  of  the  con- 
tact 41.    To  provide  for  varying  the  speed 

of  rotation  to  which  the  table  will  be  held 

by  the  action  of  the  governor,  the  stationary  90 
contact  41  is  made  adjustable,  being  in  the 
construction  shown  carried  by  but  insulated 
from  a  bar  42  which  is  attached  by  means  of 

a  spring  plate  43  to  the  downwardly  extend- 
ing arm  of  the  bracket  34.    The  spring  tends  95 

to  throw  the  contact  carrying  end  of  the  bar 
down  away  from  the  governor  spring,  that 
is,  to  separate  the  contacts,  and  the  bar  is 
held  in  position  by  a  screw  rod  44  which  is 
mounted  to  turn  in  a  threaded  bearing  car-  100 
ried  by  the  stem  10  of  the  supporting  frame 
and  the  reduced  lower  end  of  which  extends 
through  an  opening  in  the  outer  end  of  the 
bar  and  is  formed  with  a  shoulder  to  bear 
on  the  bar.    The  upper  end  of  the  screw  rod  105 
has  a  knurled  head  by  which  it  may  be 
turned.    By  turning  the  screw  rod  to  move  it 
downward  the  bar  is  adjusted  to  raise  its 
contact  41  into  firmer  engagement  with  the 
governor  spring  contact  40  so  that  a  higher  lie 
speed  of  rotation  of  the  governor,  with  cor- 

responding increase  in  speed  of  the  table  14, 
is  required  to  cause  an  increase  in  the  cen- 

trifugal force  exerted  sufficient  to  bend  the 
spring  37  enough  to  carry  the  contact  40  115 
away  from  the  contact  41;  and,  contrarily, 

by  turning  the  screw  rod  in  the  opposite  di- 
rection the  inner  end  of  the  bar  will  be 

moved    downward  to  lower  the  contact  41, 
and  a  lesser  speed  of  rotation  will  serve  to  120 
separate  the  contacts  and  the  speed  of  rota- 

tion of  the  table  will  thus  be  reduced. 
Contacts  40  and  41  are  most  desirably  of 

dissimilar  metals  such  as  silver  and  nickel. 

In  order  to  diminish  any  sound  resulting  125  I 
from  the  vibration  of  the  governor  spring 
37,  I  find  it  desirable  to  apply  a  coating  of 
fabric,  such  as  ordinary  adhesive  tape,  to 
one  or  both  faces  of  the  free  portion  of  the 

spring,  as  by  folding  a  piece  of  adhesive  130 
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tape  about  the  spring  on  each  side  of  the 
contact  40  as  indicated  by  the  dotted  line 
y  in  Fig.  3. 

The  governor  is  extremely  sensitive  and 
5  reliable  in  operation.  The  contact  termi- 

nals are  self  cleaning,  and  there  is  practi- 
cally no  friction  loss  between  the  centrifugal 

force  of  the  weights  and  the  resistance  of 
the  spring  37.     A  very  sensitive  balance  is. 

10  therefore,  maintained  between  these  two 
forces.  So  responsive  is  the  device  to  very 
slight  changes  in  speed  that  the  contacts 
40  and  41  are  maintained  in  tremulously  in- 

termittent engagement  while  the  motor  is  in 
15  normal  operation,  with  the  result  that  an 

effectively  constant  speed  is  maintained ;  and 
it  may  be  that  even  without  complete  sepa- 

ration of  the  contacts  continuing  through 
whole  rotations,  the  governor,  by  control- 

20  ling  the  meeting  pressure  of  the  contacts  and 
thereby  varying  and  adjusting  the  relative 
or  proportionate  time  of  engagement  of  the 
actual  contacting  points  of  the  meeting  faces 
of  the  contacts,  maintains  the  desired  con- 

25  stant  speed  of  the  table  by  adjusting  the 
mean  strength  of  the  current  flowing  to  the 
magnet  when  the  circuit  is  closed  by  the  in- 

terrupting lever  27.  The  phonograph  is 
started  and  stopped  by  means  of  a  combined 

30  brake  and  switch  which  also  acts  to  give  a 
starting  impulse  to  the  table  when  moved 
to  release  the  table  and  close  the  motor  cir- 

cuit. This  device  comprises  a  stop  lever  50 
which  is  pivotally  mounted  on  but  insulated 

35  from  the  stem  10  of  the  supporting  frame 
at  a  point  inside  of  the  periphery  of  the 
table  and  carries  a  pivoted  brake  shoe  51 
which  may  be  brought  into  engagement  with 
the  edge  of  the  table  by  movement  of  the 

40  lever  in  the  direction  of  rotation  of  the 
table.  A  bow  spring  52  is  pivotally  con- 

nected at  one  end  to  a  pin  53  carried  by  the 
arm  50  and  at  the  other  end  to  a  post  54  ex- 

tending upward  from  the  supporting  frame 
45  stem  10.  The  ends  of  the  spring  52  tend  to 

move  apart,  and  the  pin  53  and  post  54  are 
in  such  relation  to  the  pivotal  point  of  the 
stop  lever  that  when  the  lever  is  in  the 
position  for  operation  of  the  phonograph 

50  with  the  brake  shoe  removed  from  the  edge 
of  the  table  as  shown  in  Figs.  1  and  4,  the 
tension  of  the  spring  will  tend  to  hold  the 
arm  in  this  position,  and  that  when  the  arm 
is  moved  to  apply  the  brake  the  pin  53  will 

55  move  across  the  line  between  the  pivotal  axis 
of  the  arm  and  the  post  54  so  that  the  spring 
will  then  act  on  the  arm  in  the  direction  to 
carry  and  hold  the  brake  shoe  against  the 
edge  of  the  table.    As  the  brake  shoe  moves 

60  into  engagement  with  the  edge  of  the  table 
in  the  direction  of  movement  of  the  table 
edge,  any  continued  turning  of  the  table 
after  the  brake  shoe  comes  into  engagement 
therewith  has  the  tendency  to  tighten  the 

66  brake.    A  contact  piece  55  mounted  on  but 

insulated  from  the  supporting  frame  stem 
10  serves  as  a  stop  for  the  lever  50  when  in 
the  position  shown  in  Figs.  1  and  2  after 
it  has  been  moved  to  release  the  table,  and 
in  this  position,  in  the  construction  shown,  70 
the  pin  53  engages  this  contact  55.    The  post 
54  is  insulated  from  the  supporting  frame 
stem  10  in  order  that  the  pin  53  and  parts 
in  connection  therewith  shall  be  insulated 
from  the  supporting  frame.     The  contact  75 
piece  55  is  electrically  connected  as  by  wire 
a  with   the   governor   contact  piece   41    as 
shown  in  Fig.  1,  and  connection  from  the 
pin  53  which  serves  as  a  contact  member  co- 

operating with  the  contact  piece  55  is  made  80 
by  wire  b,  which  as  shown  may  be  con- 

nected to  the  spring  52.     The  motor  circuit 
will  therefore  be  opened  by  separation  of 
the  pin  53  and  contact  piece  55  when  the 
stop  lever  is  moved  to  apply  the  brake,  and  85 
will  be  closed  at  this  point  when  the  stop 
lever  stands  in  position  for  operation  of  the 
phonograph    as    shown    in    the    drawings. 
When  the  stop  lever  is  moved  to  release  the 
table,  the  movement  of  the  brake  shoe  as  90 
it  leaves  the  edge  of  the  table  gives  a  slight 
starting  impulse  to  the  table.     This  slight 
impulse  or  movement,  which  with  the  con- 

struction shown  is  a  backward  movement, 

serves  to  insure  the  starting  of  the  table  95 
when  the  brake  is  released  and  the  motor 

circuit  closed,  insuring  operation  of  the  mo- 
tor apparatus  shown  by  moving  the  table 

out  of  any  dead  position  in  which  the  motor 
circuit  would  be  broken  between  the  contact  100 
piece  29  and  the  lever  27. 

The  supporting  frame  may  be  mounted  in 
any  suitable  manner,  but  it  is  especially  de- 

signed so  that  the  stem  10  and  cross  bar 
11  may  be   screwed   or  otherwise   secured  105 
directly  to  the  under  side  of  the  usual  board 
or  plate  of  the  phonograph  cabinet  directly 
above  which  the  record  carrying  table 
stands.  Such  plate  is  shown  and  marked  60 
in  Fig.  2  and  is  formed  with  a  circular  open-  HO 
ing  of  a  size  sufficient  to  receive  the  circular 
row  of  armature  bodies  and  having  exten- 

sions at  opposite  sides  to  accommodate  the 
motor  magnet  and  the  parts  of  the  starting 
and  stopping  device  respectively  as  indi-  115 
cated  by  dotted  line  x  in  Fig.  1. 

In  the  operation  of  the  machine,  assuming 
that  the  stop  lever  50  is  in  position  for 
operation  of  the  phonograph  as  shown  in 
the  drawings,  and  that  the  table  14  is  in  ro-  12° 
tation,  in  the  position  of  the  table  shown  in 
Fig.  1  an  armature  body  15  has  completely 
entered  the  space  between  the  magnet  poles 
and  the  dog  27  has  been  moved  by  the 
toothed  wheel  25  out  of  engagement  with  125 
the  contact  piece  29  to  open  the  motor  cir- 

cuit at  this  point.  Rotation  of  the  table 
then  continuing,  the  toothed  wheel  25  turns 
with  the  table  and  the  engaging  tooth  of  the 
dog  enters  between  teeth  of  the  wheel  and  180 
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the  end  of  the  dog  comes  into  engagement 
with  the  contact  29,  closing  the  motor  cir- 

cuit at  this  point  and  establishing  the  circuit 

as  follows : — From  one  pole  of  battery  65  by 
5  wire  b,  spring  52,  pin  53,  contact  55,  wire  a, 

contact  41,  contact  40,  spring  37,  bar  36, 
shaft  31,  sleeve  33,  bracket  34,  supporting 
frame  stem  10,  housing  26,  dog  27,  contact 
piece  29  and  wire  c  to  the  magnet  winding 

10  and  thence  by  wire  d  back  to  the  other  pole 
of  the  battery.  The  magnet  being  thus  en- 

ergized will  attract  the  approaching  arma- 
ture body  and  draw  it  into  the  space  between 

the  magnet  poles,  and  the  dog  27  will  then 
15  be  moved  by  the  next  tooth  of  the  wheel  25 

away  from  the  contact  29,  thus  opening  the 
circuit  again  at  this  point  and  deenergizing 
the  magnet  as  the  armature  body  comes  to 
central  position  between  the  magnet  poles. 

20  As  this  armature  body  by  the  continued  ro- 
tation of  the  table  is  moved  beyond  the 

magnet  poles  and  the  next  armature  body 
approaches  the  magnet,  the  dog  27  again 
comes  into  engagement  with  the  contact  29 

25  to  close  the  circuit  and  the  magnet  is  again 
energized  to  cause  it  to  attract  the  approach- 

ing armature  body,  and  this  action  is  re- 
peated to  give  successive  impulses  to  the 

table  as  the  armature  bodies  successively  ap- 
30  proach  the  magnet.  Such  successive  im- 

pulses, which  follow  closely  one  after  the 
other  because  of  the  large  number  or  close 
arrangement  of  the  armature  bodies,  grad- 

ually accelerate  the  speed  of  rotation  of  the 
35  table.  As  the  table  rotates,  it  drives  the 

governor  through  engagement  of  the  an- 
nular flange  30  with  the  friction  wheel  32, 

and  as  the  speed  of  the  governor  increases 
with  increase  in  speed  of  the  table  the  cen- 

40  trifugal  weights  38  of  the  governor  tend 
more  and  more  to  bend  the  governor  spring 
37  upward  until  finally  when  a  certain  speed 
is  reached,  dependent  on  the  adjustment  of 
the  governor,  the  governor  comes  into  action 

45  and  by  controlling  the  magnet  circuit  pre- 
vents further  increase  in  speed  and  main- 

tains the  desired  constant  speed  of  the  table. 
By  reason  of  the  extreme  sensitiveness  of 
the  governor  as  hereinbefore  pointed  out,  a 

50  very  close  control  of  the  driving  power  is 
secured  with  the  result  that  variations  in 

the  speed  of  rotation  of  the  table  are  prac- 
tically eliminated  and  an  effectively  con- 

stant speed  of  rotation  maintained.     I  find 
55  that  when  operating  with  direct  current 

there  is  some  advantage  in  connecting  a 
non-inductive  resistance  across  the  governor 
contacts,  as  indicated  by  dotted  lines  at  v  in 
Fig.  3,  to  prevent  complete  cutting  off  of 

60  current  from  the  magnet  by  operation  of  the 
governor. 

The  rotation  of  the  table  may  be  stopped 
when  desired  by  moving  the  stop  lever  50  to 
throw  the  brake  shoe  into  engagement  with 

the  edge  of  the  table  and  at  the  same  time  65 
to  open  the  motor  circuit  by  moving  the  pin 
53  away  from  the  contact  piece  55;  and  to 
start  the  rotation  of  the  table  it  is  only 
necessary  to  move  the  stop  lever  back  to  the 
position  shown  in  the  drawings,  thereby  re-  70 
leasing  the  table,  closing  the  circuit  between 
the  pin  53  and  the  contact  piece  55,  and  im- 

parting a  starting  impulse  to  the  table.    By 
turning  the  screw  rod  44  to  adjust  the  bar 
42  the  speed  of  rotation  which  will  be  main-  75 
tained  by  the  governor  may  be  varied  and 
adjusted  as  desired. 

It  is  of  utmost  importance  for  best  results, 
not  only  that  the  record  body  shall  be  moved 
at  a  constant  uniform  speed,  but  also  that  80 
the  operation  of  the  phonograph  shall  be 
without  vibration  of  the  record  body  and 
also  without  any  kind  of  vibration  of  the 
parts  of  the  apparatus  which  would  result 
in  noise.  An  important  feature  of  my  con-  85 
struction  contributing  largely  to  the  elimi- 

nation of  all  vibration  and  suppression  of 
noise  is  that  the  armature  bodies  carried  by 
the  table  are,  as  they  come  Avithin  the  influ- 

ence of  the  magnet,  balanced  magnetically  90 
in  the  magnetic  field.  This  result  is  secured 
in  the  apparatus  shown  by  causing  the  arma- 

ture bodies  to  pass  successively  between  two 
pole  pieces  of  the  magnet,  the  parts  being 
arranged  so  that  the  outward  and  inward  95 
pull  on  each  armature  body  as  it  approaches 
the  magnet  shall  balance  each  other  to  cause 
the  resultant  pull  of  the  combined  forces 
acting  on  the  armature  body  to  be  substan- 

tially in  the  direction  of  movement  of  the  100 
body  and  of  the  portion  of  the  table  by 
which  it  is  carried,  and  so  that  the  pull  of 
the  magnet  shall  not  cause  any  flexing  or 
bending  of  any  part  of  the  apparatus.  In 
order  to  secure  to  the  greatest  extent  such  105 
balancing  of  the  armature  bodies  in  the 
magnetic  field,  the  bodies  are  made  wider  at 
their  outer  ends  in  the  direction  of  move- 

ment than  at  their  inner  ends,  or  with  their 
sides  substantially  radial  with  respect  to  the  110 
axis  of  rotation,  and  the  magnet  is  mounted 
so  as  to  be  adjustable  radially  with  respect 
to  the  armature  bodies.  Such  adjustment  of 
the  magnet  is  provided  for  in  the  apparatus 
shown  by  adjustably  securing  the  magnet  115 
carrying  plate  21  to  the  supporting  frame 
as  indicated  in  Fig.  2.  This  adjustment  of 
the  supporting  plate  21  may  also  provide  for 
a  slight  swinging  or  angular  adjustment  of 
the  magnet  in  the  plane  of  movement  of  the  120 
armature  bodies  to  move  its  outer  polepiece 
forward  or  backward  with  respect  to  its  in- 

ner polepiece.  In  order  to  prolong  some- 
what the  pull  on  the  armature  body  as  it 

first  enters  between  the  polepieces  of  the  125 
magnet,  the  inner  faces  of  the  polepieces  are 
most  desirably  formed  as  shown  to  slant 
outward  slightly  toward  the  side  at  which 
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the  armature  bodies  enter.  It  is  also  desira- 
ble that  the  armature  bodies  shall  be  short 

solid  bodies  rigidly  secured  to  the  table,  that 
the  magnet  polepieces  shall  extend  reason- 

5  ably  close  to  the  under  face  of  the  table  so 
that  the  pull  on  the  armature  body  shall  be 
exerted  in  a  plane  close  to  the  table,  and  that 
the  table  itself  shall  be  of  reasonably  heavy 

5        and  rigid  construction  to  rigidly  support 
10  the  armature  bodies  and  resist  the  slight 

bending  strain  resulting  from  the  pull  of 
the  magnet  on  the  armatures  in  the  appa- 

ratus shown,  and  furthermore  that  the  table 
shall  be  of  non-magnetic  material  so  as  to 

15  avoid  any  downward  pull  by  the  magnet  on 
the  part  of  the  table  passing  over  it. 

For  eliminating  the  spark  at  the  circuit 
breakers  and  for  further  avoiding  noise  and 
vibration  in  the  operation  of  the  phono- 

20  graph  by  eliminating  the  sound  and  jar  due 
to  a  sudden  change  in  the  magnetic  state  of 
the  iron  of  the  magnet,  suitable  means  for 
delaying  the  demagnetization  of  the  magnet 
is  provided.     A  shunt  circuit  around  the 

25  magnet,  including  means  whereby  the  ener- 
gizing flow  of  current  or  a  principal  part 

thereof  is  prevented  from  following  the 
path  through  this  shunt  circuit  serves  such 
purpose.    Such  a  shunt  circuit  is  indicated 

30  by  the  wire  s  in  Fig.  1,  and  in  order  to  pre- 
vent the  passage  of  the  energizing  flow  of 

current  through  such  shunt  circuit  and  to 
provide  a  free  effective  path  for  the  magnet 
discharge  current,  I  connect  in  such  circuit, 

35  when  economy  in  current  consumption  is  of 
prime  importance  as  when  the  current  is 
supplied  from  primary  batteries  and  espe- 

cially from  dry  cells,  an  electrolytic  valve  V 
which  may  consist  of  an  aluminum  plate  and 

40  a  lead  plate  immersed  in  a  solution  of  am- 
monium phosphate.  Such  electrolytic  valve 

or  condenser  acts  in  the  shunt  circuit  as  a 

flow-controlling  valve,  resisting  flow  of  cur- 
rent in  one  direction  but  permitting  with 

4  5  very  little  resistance  an  effective  flow  of  cur- 
rent in  the  other  direction.  By  suitably  con- 

necting the  shunt  circuit  around  the  magnet, 
and  including  in  it  such  a  flow-controlling 
valve,  the  flow  of  current  through  the  shunt  • 

50  from  the  energizing  circuit  is  practically  or 
effectively  prevented,  while  the  effective  flow 
of  the  magnet  discharge  current  in  the  op- 

posite direction  through  the  shunt  meets 
with  little,  if  any,  resistance.    Other  forms 

55  of  condensers  which  will  effectively  prevent 
the  flow  of  the  energizing  current  of  com- 

paratively low  electro  motive  force,  but 
which  will  not  obstruct  the  effective  flow  of 
the  magnet  discharge  current  which  is  of 

60  comparatively  high  electro  motive  force, 
might  be  employed  to  approximate  the  re- 

sults secured  by  the  use  of  an  electrolytic 
valve,  and  where  economy  in  current  con- 

sumption is  not  of  importance,  the  elimina- 

tion of  sparking  and  suppression  of  noise  65 
and  jar  from  the  magnet  discharge  may  be 
obtained  by  substitution  of  a  non-inductive 
resistance  in  a  closed  shunt  circuit. 

Fig.  5  illustrates  an  arrangement  of  cir- 
cuits with  which  the  motor  magnet  is  de-  70 

energized  when  the  circuit  interrupting  dog 
or  lever  27  is  in  engagement  with  the  con- 

tact 29  or  when  the  governor  contact  40  is  in 
engagement  with  the  contact  41.    As  repre- 

sented in  this  figure,  the  source  of  supply  of  75 
current  65a  is  connected  directly  with  the 
magnet  coils  by  wires  g  and  h,  except  that 
the  supply  circuit  thus  formed  includes  a 
non-inductive   resistance  70   to   adjust   the 
voltage  on  the  magnet  and  the  starting  and  80 
stopping  switch  or  other  main  controlling 
switch  which  is  indicated  at  S.    The  circuit 
interrupting  lever  27  and  the  contact  piece 
29  are  connected  in  shunt  with  the  magnet 
by  wires  i  and  k,  with  the  result  that  when  85 
the  lever  27  is  moved  away  from  the  contact 
29  and  the  shunt  circuit  thus  opened,  the 
magnet   will  be   energized,   but  when   the 
shunt  circuit  is  closed  by  the  lever  27  com- 

ing into  engagement  with  the  contact  29  90 
most  of  the  supply  current  will  flow  through 
the  wires  i  and  k  of  the  shunt  circuit  rather 
than  through  the  magnet  since  the  resistance 
of  the  shunt  circuit  is  very  much  less  than 
the  resistance  of  the  magnet  coils,  and  the  95 
magnet  will  therefore  have  little  or  no  force 
and  may  be  considered  to  be  deenergized 
when  the  shunt  circuit  is  closed.    The  shunt 
circuit,  while  deflecting  the  current  from 

the  magnet  when  it  is  closed,  "will  also  at  100 
the  same  time  furnish  a  path  of  low  resist- 

ance for  the  magnet  discharge  current. 
The  governor  as  shown  in  Fig.  5  is  also 

connected  in  shunt  across  the  wires  g  and 
h  by  wires  I  and  m  connecting  respectively  105 
with  the  wires  i  and  k,  and  is  thus  in  paral- 

lel with  the  circuit  interrupter  formed  by 
the  lever  27  and  contact  piece  29  and  it  acts 
to  prevent  the  flow  of  energizing  current  to 
the  magnet  in  the  same  way  as  the  circuit  no 
interrupter,  that  is,  by  closing  a  shunt  cir- 

cuit across  the  magnet  coils  which  being  of 
less  resistance  than  the  magnet  coils  affords 
a  path  for  the  flow  of  most  of  the  current. 
In  order  that  the  governor  shall  operate  to  115 
close  circuit  between  its  contacts  when  the 

speed  of  operation  is  excessive,  the  stems  39 
which  carry  the  centrifugal  weights  38  ex- 

tend from  the  outer  face  of  the  governor 
spring  37  so  that  by  the  outward  pull  of  the  120 
weights  the  middle  portion  of  the  spring  is 
bent  outward,  or  downward,  to  engage  the 
contact  41  which  normally  stands  out  of 
engagement  with  the  contact  40  carried  by 
the  spring.  Otherwise,  the  governor  is  or  125 
may  be  the  same  in  construction  as  shown  in 
the  other  figures  and  as  hereinbefore  de- scribed. 
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It  is  to  be  understood  that  the  invention 
is  not  to  be  limited  to  the  exact  construction 

of  the  apparatus  and  arrangement  of  circuits 
as  shown  in  the  drawings  and  to  which  the 

5  foregoing  description  has  been  largely  con- 
fined, but  that  it  includes  changes  and  modi- 

fications thereof  within  the  claims. 
What  is  claimed  is : 

1.  A  phonograph  comprising  in  combina- 
10  ticn  a  movable  support  for  the  sound  record 

body,  a  plurality  of  armature  bodies  carried 

by  said  support,  electro-magnetic  means 
for  attracting  said  armature  bodies,  the  ar- 

rangement of  said  armature  bodies  and  said 
15  electro-magnetic  means  being  such  that  each 

armature  body  when  attracted  by  the  elec- 
tro-magnetic means  is  balanced  magneti- 

cally in  the  magnetic  field,  and  means  con- 
trolling   said    electro-magnetic    means    to 

20  cause  it  to  attract  said  armature  bodies  in 
succession. 

2.  A  phonograph  comprising  in  combina- 
tion a  rotatable  support  for  the  sound  rec- 
ord body,  a  plurality  of  armature  bodies 

25  carried  by  said  support  and  spaced  equal 
distances  apart,  an  electro-magnet  for  at- 

tracting said  armature  bodies  having  pole- 
pieces  so  arranged  with  respect  to  the  path 
of  movement  of  the  armature  bodies  that 

30  each  armature  body  in  approaching  the 
polepieces  of  the  magnet  shall  be  balanced 
magnetically  in  the  magnetic  field,  and  cir- 

cuit controlling  means  for  causing  the  mag- 
net to  attract  the  armature  bodies  in  suc- 

35  cession. 

3.  A  phonograph  comprising  in  combina- 
tion a  rotatable  support  for  the  sound  rec- 
ord body,  a  plurality  of  armature  bodies 

carried  by  the  support  and  spaced  equal  clis- 
40  tances  apart,  electro  magnetic  means  for  at- 

tracting said  armature  bodies  comprising  a 
pair  of  polepieces  mounted  so  that  each 
armature  body  shall  come  within  the  sphere 
of  influence  of  both  polepieces  simultane- 

45  ously,  passing  on  one  side  of  one  polepiece 
and  on  the  other  side  of  the  other  polepiece, 

and  circuit  controlling  means  controlled  ac- 
cording to  the  movement  of  the  rotatable 

support   for  causing  said  electro-magnetic 
50  means  to  attract  the  armature  bodies  in  suc- 

cession. 

4.  A  phonograph  comprising  in  combina- 
tion a  rotatable  table  for  carrying  a  sound 

record   disk  on  the  upper   face  thereof,   a 
55  plurality  of  armature  bodies  carried  by  the 

table  and  projecting  from  the  lower  face 
thereof,  said  bodies  being  equidistant  from 
each  other  and  at  equal  distances  from  the 
axis  of  rotation  of  the  table,  electro-mag- 

60  netic  means  for  attracting  the  armature 
bodies  comprising  a  pair  of  polepieces 
mounted  so  that  as  the  armature  bodies  pass 
the  electro-magnetic  means  in  succession 
each  armature  body  shall  pass  between  and 

be   attracted  by   both  the   polepieces,   and  65 
circuit   controlling  means  for  causing  the 
electro-magnetic  means  to  attract  the  arma- 

ture bodies  in  succession. 

5.  A  phonograph  comprising  in  combina- 
tion a  rotatable  table  for  carrying  a  sound  70 

record  disk  on  its  upper  face,  said  table 
being  formed  of  non-magnetic  material,  a 
plurality  of  armature  bodies  carried  by  the       ( 
table  and  projecting  from  the  under  face 
thereof,  electro-magnetic  means  for  attract-  75 
ing  the  armature  bodies  comprising  a  pair 
of  polepieces  beneath  the  table  in  position 
such  that  as  the  armature  bodies  pass  the 
electro-magnetic  means  in  succession  each 
armature  body  will  pass  between  and  be  80 
attracted  by  both  the  polepieces,  and  cir- 

cuit controlling  means  for  causing  said  elec- 
tro-magnetic means  to  attract  the  armature 

bodies  in  succession. 

6.  A  phonograph  comprising  in  combina-  85 
tion  a  rotatable  support  for  the  sound  rec- 

ord body,  a  plurality  of  armature  bodies 
carried    by    the    support,    electro-magnetic 
means  for  attracting  said  armature  bodies 

comprising  a  pair  of  pole  pieces  mount-  90 
ed  both  on  the  same  side  of  the  axis  of 
rotation     of    the     support     and    so     that 
the    armature    bodies    shall    pass  between 
them,   and   circuit   controlling   means   for 
causing  said  electro-magnetic  means  to  at-  95 
tract  the  armature  bodies  in  succession. 

7.  A  phonograph  comprising  in  combina- 
tion a  rotatable  support  for  carrying  the 

sound  record  body,  a  plurality  of  armature 
bodies  carried  by  the  support,  electro-mag-  100 
netic  means   for  attracting  said   armature 
bodies  comprising  a  pair  of  polepieces  be- 

tween  which  the  armature   bodies   succes- 
sively pass,  means  for  causing  a  relative 

adjustment  between  the  support  and  said  105 
polepieces  to  cause  the  armature  bodies  in 

approaching  the  polepieces  each  to  be  bal- 
anced magnetically  in  the  magnetic  field, 

and  circuit  controlling  means  for  causing 

the  electro-magnetic  means  to  attract  the  ar-  110 
mature  bodies  in  succession. 

8.  A  phonograph  comprising  in  combina- 
tion a  rotatable  table  for  carrying  a  sound 

record  disk,  a  plurality  of  armature  bodies 
carried  by  the  table  and  projecting  down-  115 
ward  from  the  lower  face  thereof,  an  elec- 

tro-magnet  for   attracting    said    armature 
bodies  having  a  pair  of  polepieces  between 
which  the  armature  bodies  successively  pass, 
each   armature  body   being   simultaneously  120 
attracted  by  both  polepieces,  said  magnet 
being  mounted  to  be  adjustable  in  position 

radially  with  respect  to  the  path  of  move- 
ment of   the   armature  bodies,   and  circuit 

controlling  means  for  causing  the  magnet  to  125 
attract  the  armature  bodies  in  succession. 

9.  A  phonograph  comprising  in  combi- 
nation a  rotatable  table  for  carrying  a  sound 
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record  disk,  a  plurality  of  armature  bodies 
carried  by  the  table  and  projecting  down- 

ward from  the  lower  face  thereof,  an  elec- 
tro-magnet   for    attracting    said    armature 

5  bodies  having  a  pair  of  polepieces  on  the 
same  side  of  the  table  axis  and  between 
which  the  armature  bodies  successively  pass, 
said  magnet  being  adjustable  in  position 

^      radially  and  angularly  with  respect  to  the 
10  path  of  movement  of  the  armature  bodies, 

and  circuit  controlling  means  for  causing 
the  magnet  to  attract  the  armature  bodies 
in  succession. 

10.  A  phonograph  comprising  in  combi- 
15  nation  a  rota  table  support  for  the  sound 

record  body,  a  plurality  of  armature  bodies 
mounted  to  revolve  with  the  support,  an 
electro-magnet  for  attracting  said  armature 
bodies,  circuit  controlling  means  for  caus- 

20  ing  the  magnet  to  attract  the  armature 
bodies  in  succession,  and  means  for  retard- 

ing the  demagnetization  of  the  magnet. 
11.  A  phonograph  comprising  in  combi- 

nation  a   rotatable   support  for  the  sound 
25  record  body,  a  plurality  of  armature  bodies 

mounted  to  revolve  with  the  support,  an 
electro-magnet  for  attracting  said  armature 
bodies  in  succession  having  a  pair  of  pole- 
pieces  between  which  the  armature  bodies 

30  pass,  and  a  shunt  circuit  around  the  mag- 
net affording  a  path  for  the  magnet  dis- 

charge current  and  including  means  for  ef- 
fectively preventing  flow  of  the  magnet 

energizing  current  through  said  shunt  cir- 
35  cuit. 

12.  A  phonograph  comprising  in  combina- 
tion a  rotatable  support  for  the  sound  record 

body,  a  plurality  of  armature  bodies  mount- 
ed to  revolve  with  the  support,  an  electro- 

40  magnet  for  attracting  said  armature  bodies, 
circuit  controlling  means  for  causing  the 
magnet  to  attract  the  armature  bodies  in 
succession,  a  governor  controlling  the  mag- 

net supply  circuit,  a  shunt  circuit  around 
45  the  magnet,  and  a  flow  controlling  valve  in 

said  shunt  circuit  to  effectively  prevent  flow 
of  the  energizing  current  therethrough  and 
to  permit  flow  of  the  magnet  discharge  cur- 
rent. 

50  13.  A  phonograph  comprising  in  combina- 
tion a  rotatable  support  for  the  sound  record 

body,  a  plurality  of  armature  bodies  mount- 
ed to  move  with  the  support,  an  electro-mag- 
net for  attracting  said  armature  bodies,  cir- 

55  cuit  controlling  means  for  causing  the  mag- 
net to  attract  the  armature  bodies  in  suc- 

cession, a  shunt  circuit  around  the  magnet, 
and  an  electrolytic  valve  connected  in  said 
shunt  circuit. 

^  00  14.  The  combination  of  a  rotatable  sound 
record  body  support  of  a  phonograph,  elec- 

tro-magnetic motor  means  for  driving  said 
support,  a  device  controlled  by  the  angular 
position  of  said  support  for  energizing  said 

means  intermittently  as  the  support  rotates,  65 
means  adapted  when  moved  in  one  direction 
to  effect  a  break  in  the  motor  circuit  and 
simultaneously  stop  rotation  of  the  support, 
said  means  being  adapted  when  moved  in 
another  direction  to  close  said  break  in  the  70 
motor  circuit  and  simultaneously  to  impart 
a  starting  impulse  to  the  support  to  insure 
the  energizing  of  the  motor  circuit  by  said 
device. 

15.  The  combination  of  a  rotatable  sound  75 

record  body  support  of  a  phonograph,  elec- 
tro-magnetic motor  means  for  driving  said 

support,  a  device  controlled  by  the  angular 
position  of  said  support  for  energizing  said 
means  intermittently  as  the  support  rotates,  80 
and  means  adapted  when  moved  in  one  di- 

rection to  effect  a  break  in  the  motor  circuit 
and  when  moved  in  the  other  direction  to 
close  said  break  and  mechanically  start  the 
rotation  of  the  support  to  insure  the  ener-  85 
gizing  of  the  motor  circuit  by  said  device. 

16.  A  phonograph  comprising  in  combina- 
tion a  rotatable  support  for  a  sound  record 

body,  a  plurality  of  armature  bodies  mount- 
ed to  revolve  with  said  support  and  spaced  90 

equal  distances  apart,  an  electro-magnet  for 
attracting  said  armature  bodies  having  a 
pair  of  polepieces  mounted  so  that  each 
armature  body  shall  pass  between  said  pole- 
pieces  and  be  attracted  by  both  said  pole-  95 
pieces  simultaneously,  and  circuit  control- 

ling means  for  causing  the  magnet  to  attract 
the  armature  bodies  in  succession,  the  inner 
faces  of  the  magnet  polepieces  being  formed 
to  slant  outwardly  toward  the  side  at  which  100 
the  armature  bodies  enter  between  them. 

17.  A  phonograph  comprising  in  combina- 
tion a  rotatable  support  for  the  sound  record 

body,  a  plurality  of  armature  bodies  mount- 
ed to  revolve  with  the  support,  electro-mag-  105 

netic  means  for  attracting  said  armature 
bodies  comprising  a  pair  of  polepieces 
mounted  radially  of  the  axis  about  which 
the  armature  bodies  revolve  and  so  that  each 

armature  body  shall  pass  between  said  pole-  110 
pieces  and  be  attracted  by  both  said  polepieces 
simultaneously,  said  armature  bodies  being 
wider  in  the  direction  of  their  movement  at 
their  outer  ends  than  at  their  inner  ends. 

18.  A  phonograph  comprising  in  combina-  115 
tion  a  movable  support  for  the  sound  record 

body,  a  plurality  of  armature  bodies  mount- 
ed to  move  Avith  said  support,  electro-mag- 

netic  means   for   attracting   said   armature 
bodies,  the   arrangement  of  said  armature  120 
bodies  and  said  electro-magnetic  means  being 
such  that  each  armature  body  when  attract- 

ed by  the  electro-magnetic  means  is  balanced 
magnetically    in    the    magnetic    field,    and 
means    controlling    said    electro  -  magnetic  125 
means  to  cause  it  to  attract  said  armature 
bodies  in  succession. 

19.  A  phonograph  comprising  in  combina- 
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tion  a  rota  table  support  for  the  sound  rec- 
ord body,  a  plurality  of  armature  bodies 

mounted  to  revolve  with  the  support  and 
spaced  equal  distances  apart,  electro-mag- 

5  netic  means  for  attracting  said  armature 
bodies  comprising  a  pair  of  polepieces 
mounted  on  the  same  side  of  the  axis  of  revo- 

lution of  the  armature  bodies  so  that  each 

body  shall  pass  between  said  polepieces  and 
10  be  attracted  by  both  said  polepieces  simul- 

taneously, and  circuit  controlling  means  for 
causing  said  electro-magnetic  means  to  at- 

tract the  armature  bodies  in  succession. 
In  testimony  whereof  I  have  hereunto  set 

my  hand  in  the  presence  of  two  subscribing  15 
witnesses. 

GEOEGE  S.  TIFFANY. 
Witnesses : 

A.  L.  Keets, 

Patje  H.  Feanke. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington.  D.  C." 
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Application  filed  April  18, 1914.     Serial  No.  832,710. 

To  all  whom  it  may  concern : 

Be  it  known  that  I,  Pliny  Catucci,  a  citi- 
zen of  the  United  States,  residing  in  the 

city  of  Newark,  county  of  Essex,  and  State 
-  of  New  Jersey,  have  invented  certain  new 

and  useful  Improvements  in  Talking-Ma- 
chines, of  which  form  is  a  specification. 

Hitherto  it  has  been  the  practice  to  pro- 
vide for  the  amplification  of  the  sound  waves 

,q  by  means  of  a  horn  supported  above  the  disk 
record  and  capable  of  adjustment  either  in 
a  horizontal  plane  or  a  vertical  plane,  or  in 
some  cases  both  in  horizontal  and  vertical 
planes.     Other  forms  of  talking  machine 

15  known  as  the  hornless  talking  machine  pro- 
vide for  the  amplification  of  the  sound  waves 

by  conducting  the  same  beneath  the  disk 
record  and  through  the  case  of  the  machine 
which  in  itself  comprises  a  sound  amplifier. 

20  In  this  case  the  body  of  the  machine  is  made 
considerably  higher  in  order  to  afford  suffi- 

cient space  beneath  or  around  the  motor 
mechanism  to  form  the  proper  exit  for  the 
sound  waves.    In  the  latter  form  of  talking 

25  machine  no  means  for  adjusting  the  direc- 
tion of  the  sound  waves  is  provided  other 

than  the  shifting  of  the  entire  machine 
around  in  various  positions  so  that  the  exit 
for  the  sound  waves  may  be  directed  to  dif- 

30  ferent  points,  but  always  away  from  the 
machine  in  a  substantially  horizontal  plane, 
so  that  they  have  a  tendency  to  follow  a 
plane  two  or  three  feet  from  the  floor.  It 
can  be  readily  shown,  and  has  been  repeat- 

35  edly  proven  that  the  so  called  hornless  talk- 
ing machine  gives  a  musical  rendition  much 

inferior  in  value  and  harmony  to  the  so 
called  horn  style  of  machine.  One  of  the 
reasons  for  this  is  the  necessary  reduction  of 

40  the  size  of  the  amplifier  due  to  lack  of  space, 
but  still  more  is  due  to  the  location  of  the 
amplifier  itself.  In  the  hornless  machine  the 
outlet  or  exit  for  sound  waves  is  ordinarily 
much  lower  than  the  ear  of  the  auditor.    In 

45  this  type  of  talking  machine  it  is  customary 
to  have  a  hinged  lid  or  cover  which  may  be 
raised  for  the  purpose  of  applying  or  re- 

moving a  disk  record  from  the  record  sup- 
port or  turn  table  and  thereafter  the  lid  or 

50  cover  is  again  lowered  over  the  case  of  the 
machine:  thus  the  lid  or  cover  has  been  made 
use  of  to  so  inclose  the  motor  as  to  deaden 
the  necessary  noise  of  its  running  so  as  not 
to  let  it  interfere  with  the  reproduction  of 

55  the  record  itself.     Other  forms  of  talking 

machines  have  been  proposed,  but  for  one 
reason  or  another  they  have  not  become  com- 

mercially successful  or  sufficiently  popular 
to  warrant  their  continued  manufacture. 

My  improved  talking  machine  has  for  its  60 
principal  objects  the  reduction  in  the  height 
of  the  motor  case  and  the  corresponding  in- 

crease in  the  height  of  the  cover  or  lid  so 
that  the  sound  waves  may  be  conducted  up 
through  the  cover  or  lid  which  is  so  formed  65 
as  to  make  a  perfect  sound  amplifier  which 
is  adjustable  in  a  vertical  plane. 

Another  feature  of  my  invention  resides 
in  the  connection  between  the  tone  arm  and 

the  amplifier  lid  or  cover,  together  with  the  70 
means  for  softening  or  muffling  the  sound 
waves  as  they  emerge  from  the  tone  arm. 
A  still  further  feature  of  my  invention 

resides   in  the   adjustable    automatic    stop 
mechanism  whereby  upon  completion  of  the  75 
rendition  of  the  record,  the  rotation  of  the 
turn  table  is  automatically  stopped. 

Another  and  quite  important  feature  of 

my  invention  resides  in  the  means  for  vary- 
ing the  speed  of  the  motor  so  as  to  render  go 

a  record  at  the  exact  speed  or  tempo   at 
which    it    was    originally   designed    to    be 
played.    It  is  a  well  known  fact  that  each 
manufacturer  of  phonograph  or  talking  ma- 

chine records  designs  his  own  records  to  be  35 
played   at   a  certain  predetermined   speed, 
thereby  making  it  impracticable  to  play  such 

records  upon  any  phonograph  or  talking  ma- 
chine except  that  upon  which  thev  are  spe- 

cifically designed  to  be  played.    These  vari-  90 
ous  speeds  range  from  sixty  revolutions  of 
the  turn  table  or  record  support  to  the  min- 

ute up  to  as  high  as  ninety  revolutions  to  the 
minute.    By  the  mechanism  of  my  improved 
talking  machine  it  is  possible  to  so  vary  the  95 
speed  of  the  machine  as  to  adapt  it  for  all 
of  the  various  records  now  on  the  market. 

In  the  accompanving  drawings  forming 
a  part  of  this  specification  Figure  1,  is  a 
side  elevation  of  the  talking  machine  case  ido 
showing  in  dotted  lines  the  cover-amplifier 
in  adjusted  positions.  Fig.  2,  is  a  vertical 
section  on  line  2 — 2  of  Fig.  4  showing  loca- 

tion and  vertical  section  of  the  amplifier 
and  also  showing  in  side  elevation  one  form  105 
of  tone  arm.  Fig.  3,  is  a  front  elevation  of 
the  talking  machine  showing  the  cover  down 
and  the  lattice  outlet  of  the  amplifier.  Fig. 
4,  is  a  rear  elevation  of  the  case  showing 
the  outside  connection  between  the  tone  arm  no 
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and  the  cover  amplifier,  also  illustrating  the 
mechanism  for  operating  the  muffler.  Fig. 
5,  is  a  top  plan  view  showing  in  dotted  lines 
the  contour  of  the  amplifier  within  the 

5  cover.  Fig.  6,  is  a  top  plan  view  of  the 
case  with  the  cover  removed  with  a  part  of 
the  record  and  its  table  broken  away  to 
show  the  location  of  the  stop  mechanism. 
Fig.  7,  is  a  side  elevation  partly  in  section 

10  of  the  tone  arm  and  the  connection  leading 
to  the  amplifier.  Fig.  8,  is  a  top  plan  view 
partly  in  section  of  the  tone  arm.  Fig.  9, 
is  a  vertical  section  of  the  tone  arm  connec- 

tion drawn  on  line  9 — 9  of  Fig.  8  looking  in 
15  the  direction  of  the  arrow.  Fig.  10,  is  a  rear 

view  of  the  hinge  connection  showing  the 
muffler  mechanism  partly  in  section  together 
with  mechanism  for  operating  same.  Fig. 
11,  is  a  vertical  section  on  line  11 — 11  of 

20  Fig.  10.  Fig.  12,  is  a  vertical  section  on  line 

12 — 12  of  Fig.  6.  Fig.  13,  is  a  A'ertical  sec- 
tion through  the  supporting  bracket.  Fig. 

14,  is  a  bottom  plan  view  of  the  motor  sup- 
porting plate  or  table  showing  the  relative 

25  location  of  the  mechanism  secured  to  said 

plate,  but  broken  away  and  condensed  to 
show  the  operating  parts  within  the  range 
of  the  drawing.  Fig.  15,  is  a  plan  view  of 
the  motor  regulator.    Fig.  16,  is  a  top  plan 

30  view  partly  in  section  of  the  stop  mecha- 
nism. Fig.  17,  is  a  side  elevation  partly  in 

section  of  the  same.  Fig.  18,  is  a  front  ele- 
vation of  the  contact  mechanism  which  op- 

erates the  stop  mechanism.     Fig.  18',  is  a 
35  plan  view  of  the  same.  Fig.  19,  is  a  section 

through  the  counter  shaft  winding  mecha- 
nism. Fig.  20,  is  a  side  elevation,  partly  in 

section  of  the  same.  Fig.  21,  is  a  plan  view 
of  a  modified  form  of  tone  arm.     Fig.  22, 

40  is  a  side  elevation  of  the  same.  Fig.  23,  is 
a  cross  section  on  line  23 — 23  of  Fig.  21. 
Fig.  24,  is  a  detached  view  of  the  end  of  one 
of  the  sections  of  the  tone  arm.  Fig.  25,  is  a 
sectional  view  of  the  stop  mechanism.    Fig. 

45  26,  is  a  section  on  line  26 — 26  of  Fig.  18. 
Fig.  27,  is  a  side  elevation  of  the  friction 
hinge  for  the  cover.  Fig.  28,  is  an  edge  view 
of  the  same.  Fig.  29,  is  a  side  view  partly  in 
section  of  the  friction  washers  used  in  con- 

50  nection  with  the  friction  hinge.  Fig.  30,  is 
a  vertical  section  through  the  center  of  the 
friction  washers.  Fig.  31,  is  a  plan  view 
on  line  31—31  of  Fig.  18.  Fig.  32,  is  a  plan 
view  of  the  circuit  connection  for  operating 

55  the  electric  stop  mechanism. 
Similar  reference  numerals  refer  to  like 

parts  throughout  the  specification  and  draw- 
ings. 

In  Fig.  1,  I  have  shown  a  side  elevation 
60  of  the  talking  machine  case  which  comprises 

the  rectangular  box  1,  and  the  amplifier- 
cover  2.  The  rear  side  of  the  box  extends 
upwardly  to  a  point  substantially  one  half 
of  the  height  of  the  cover  2  as  shown  at  3, 

65  and  the  hinge  connection  between  the  cover 

2  and  the  extension  3  is  along  the  upper 

edge  of  said  extension  3  as  clearly  illus- 
trated in  Fig.  4.    The  two  hinges  4  and  5 

have  their  parts  similarly  arranged  and  se- 
cured respectively  to  the  rear  of  the  cover  70 

and  to  the  upper  edge  of  the  extension  3 
with  the  hinge  pintles  6  located  on  the  out- 

side of  the  case,  and  the  outer  extremities  of 
said  pintles  inserted  into  two  apertured  lugs        ̂  
7  secured  to  the  outer  sides  respectively  of  75 
the  cover  as  clearly  shown  in  Figs.  1  and  5. 
Within  the  box  1,  is  provided  a  ledge  8,  run- 

ning completely  around  the  inner  surface 
of  the  box  and  serving  as  a  support  for  the 
plate  or  table  9,  which  latter  is  detachable  80 
and  is  utilized  for  supporting  the  motor  and 
other  appurtenances  of  the  machine.    With- 

in the  cover  is  located  the  amplifier,  the  con- 
tour of  which  is  shown  in  Figs.  2  and  5.    It 

consists  of  a  partition  board  9',  secured  in  85 
the  top  of  the  cover  as  shown  in  Fig.  2,  and 
extending  from  the  front  of  the  same  to 
the  rear,  and  also  of  the  inclined  board  10, 
extending  from  the  lower  edge  of  the  front 
of  the  cover  to  a  point  about  midway  of  the  90 
cover  and  from  that  point  extending  sub- 

stantially horizontally  as  at  11.    Diagonally 
arranged  partition  boards  are  shown  in  Fig. 
5  at  12  which  lead  from  points  midway  of 
the  sides  on  the  cover  to  the  rear  of  the  95 

same  so  as  to  provide  a  substantially  funnel 
shaped  opening,  leading  from  the  tone  arm 
hereinafter  to  be  described.     The  forward 
end  of  the  amplifier  may  either  be  left  open 
for  the  outlet  of  the  sound  waves,  or  it  may   100 
be  provided  with  a  grille  or  lattice  work  sub- 

stantially as  shown  in  Fig.  3  at  13.    If  de- 
sired the  inner  face  of  this  lattice  work  grille 

may  be  covered  with  gauze  or  any  suitable 
fabric  to  prevent  the  ingress  of  dirt  or  dust.  105 

To  the  middle  of  the  rear  side  of  the  cover 

is  rigidly  secured  the  elbow-T,  14,  the  rear 
side  of  the  cover  being  cut  away  to  permit 

the  open  end  of  the  elbow-T  to  communicate 
with  the  small  tapered  end  of  the  amplifier  HO 
as  shown  in  Figs.  2  and  5.  The  T  part  of 
the  elbow-T  is  concentric  with  the  pintles  6, 
one  of  which  terminates  on  the  one  side 
within  an  aperture  formed  in  the  closure  head 

15  of  the  T.  At  the  opposite  end  of  the  T  115 
14,  is  a  ring  16  abutting  against  the  end  of 
the  T  as  shown  in  Figs.  4,  5  and  6,  said  ring 
being  provided  with  a  flat  flange  extension 
17,  the  latter  being  secured  to  the  rear  of 

the  box  3  as  clearly  shown  in  Fig.  4.  With-  120 
in  this  ring  is  a  sleeve  18  rigidly  secured  to 
said  ring  and  extending  into  the  adjacent 
open  end  of  the  T  as  shown  in  Fig.  9,  and 
extending  in  the  opposite  direction  into  the 

elbow  connection  19  of  the  tone  arm.  This  185  ̂  
ring  being  thus  secured  is  an  additional 
hinge  connection  between  the  rear  of  the 
cover  2  and  the  upper  extension  3,  inas- 

much as  said  ring  is  concentric  with  the 
hinge  pintles  6. 

18C 
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20 

Located  a  little  above  the  hinge  5,  is  a  bell 
crank  20  pivoted  to  the  rear  of  the  cover 
at  21.  The  free  end  of  said  bell  crank  is 
provided  with  handle  22,  whereby  it  may  be 

-  swung  on  pivot  21.  The  rectangular  arm 
23  of  the  bell  crank  extends  downward  and 
outside  of  the  hinge  5,  and  is  provided  with 
a  pin  24  at  its  lower  end  which  takes  into 
the  open  slot  of  a  split  sleeve  25,  said  sleeve 

-,0  being  rigidly  connected  to  a  sliding  rod  28, 
said  rod  being  guided  by  the  guide  27  rig- 

idly secured  to  the  rear  of  the  cover  as 
shown  in  Figs.  4  and  10.  This  rod  26,  ex- 

tends through  the  closed  end  15  of  the 
elbow-T  14  and  at  its  inner  end  is  con- 

nected to  a  piston  muffler  28,  the  construc- 
tion being  such  that  by  manipulating  the 

bell  crank  20,  such  piston  muffler  may  be 
reciprocated  within  the  T  14,  so  as  to  close 
all  the  connection  between  said  elbow  and 
tone  arm  connection  19. 

The  rear  of  the  cover  2  is  cut  out  at  29 

as  is  also  the  extension  3  at  30  so  as  to  per- 
mit of  the  oscillation  of  the  elbow  connec- 

25  tion  19  upon  ring  18.  The  end  of  the  elbow 
connection  19  is  provided  with  a  spring 
socket  31  into  which  is  inserted  the  ad- 

jacent end  of  the  pintle  6  of  the  hinge  4, 
and  upon  the  end  of  said  pintle  is  rigidly 

30  secured  a  collar  32,  which  bears  against  a 
spring  33,  the  opposite  end  of  said  spring 
being  located  in  said  socket  31.  This  con- 

struction is  such  that  the  spring  presses 
against  the  elbow  connection  19  so  that  said 

35  connection  bears  with  considerable  friction 
against  the  ring  16,  and  thus  the  elbow  and 
tone  arm  will  remain  in  any  position  in 

which  the}T  may  be  placed  because  of  such 
frictional  engagement.     The  elbow  connec- 

40  tion  19  has  its  other  or  free  end  extending 
toward  the  center  of  the  machine  as  indi- 

cated in  Figs.  2  and  6,  and  is  provided  with 
a  spherical  opening  as  shown  in  Fig.  2 
Within  this  spherical  opening  extends  the  in- 

45  clined  tone  arm  34,  the  end  of  which  is  en- 
larged into  spherical  form  to  fit  the  spheri- 

cal opening  of  connection  19.  Extending 
substantially  vertically  through  this  spheri- 

cal end  of  the  tone  arm,  and  the  spherical 
50  socket  opening  is  a  pivot  pin  35,  the  angle 

being  such  that  the  tone  arm  34  when  in 
playing  position,  will  generate  the  surface 
of  a  cone,  but  through  the  frictional  action 
of  the  opposite  end  of  the  elbow  connection 

55  19  with  the  ring  16,  the  tone  arm  may  be 
elevated  and  lowered  as  desired  for  the.  pur- 

pose of  placing  the  sound  box  upon  the  end 
of  the  tone  arm  into  position  to  have  its 
needle   bear   upon   the   surface   of    a    disk 

60  record  as  will  be  fully  hereinafter  de- 
scribed. The  normal  position  however  of 

the  tone  arm  34  is  as  indicated  in  Figs.  2 
and  7.  The  free  end  of  the  tone  arm  34  is 

provided  with  an  elbow  tube  38  which  ex- 
65  tends  into  the  tone  arm  34  to  some  distance 

and  may  oscillate  within  the  same  so  that 
the  sound  box  39  may  be  turned  over  into 
the  playing  position  indicated  in  Figs.  2 
or  7,  or  turned  through  an  angle  of  about 
135  degrees  to  permit  the  renewal  of  the  70 
needle. 

The  frictional  engagement  of  the  elbow 
connection  19,  with  the  ring  16,  the  latter 
being  firmly  secured  to  the  rear  extension  3, 
of  the  box  1,  will  permit  the  raising  and  75 
lowering  of  the  cover  2,  without  in  any  man- 

ner interfering  with  the  tone  arm  34,  so  that 
the  cover  2,  with  its  amplifier  may  be  ele- 

vated or  lowered  to  direct  the  sound  waves 
as  desired  without  affecting  the  pressure  of  80 
the  sound  box  needle  upon  the  record. 

As  hitherto  stated,  the  plate  or  table  9,  is 
utilized  to  support  the  motor  and  other  op- 

erative parts  of  the  mechanism.  In  Fig.  2, 
the  motor  40,  is  shown  inclosed  in  a  box  and  85 

inasmuch  as  it  may  be  an}r  desired  or  pre- 
ferred form  of  motor,  I  have  not  deemed  it 

necessary  to  illustrate  the  same  in  detail  ex- 
cept so  far  as  may  be  essential  to  gain  a 

knowledge  of  the  methods  of  its  manipula-  90 
tion.  As  shown  the  motor  is  firmly  secured 
to  the  under  side  of  the  plate  or  table  9,  in 

such  position  that  the  driving  shaft  41,  ex- 
tends through  and  above  the  plate  9,  to  re- 

ceive upon  its  upper  end  the  detachable  turn  95 
table  42.  upon  which  is  located  the  disk  rec- 

ord 43,  in  position  to  permit  the  sound  box 
to  be  lowered  into  playing  position.  The 
winding  shaft  44,  for  winding  up  the  spring 
of  the  motor  extends  laterally  to  the  side  of  100 
the  box  1,  as  shown  in  Fig.  19.  If  said  shaft 
were  extended  outside  of  the  box,  it  would 

stand  at  a  point  so  low  down  as  not  to  per- 
mit the  winding  crank  to  have  full  sweep 

when  the  talking  machine  case  is  placed  105 
upon  a  table.  In  order,  therefore,  to  permit 
the  free  swing  of  the  winding  crank,  I  pro- 

vide the  following  structure,  namely :  On  the 
under  side  of  the  plate  9, 1  locate  the  bracket 
45,  providing  the  same  with  a  bearing  46  for  110 
the  end  of  the  shaft  44.  Above  the  plate  9, 

is  a  second  bearing  bracket  46',  hooded  over 
as  shown  and  provided  with  bearings  4-7  for 
a  counter  shaft  48  which  extends  beyond  the 

side  of  the  case.  Upon  the  shaft  44  is  lo-  115 
cated  a  sprocket  wheel  49,  rigidly  secured 
thereto,  and  upon  the  counter  shaft  48,  is 
also  located  a  sprocket  wheel  50.  Around 
these  sprocket  wheels  is  the  sprocket  chain 
51.  To  the  outer  end  of  the  counter  shaft  120 

48,  is  detachably  secured  the  winding  crank 
52.  It  will  thus  be  seen  that  by  the  use  of 
the  counter  shaft  48,  and  its  connection  to 
the  winding  shaft  44,  I  am  able  to  wind  the 
motor  with  the  winding  crank  52,  of  a  length  125 
sufficient  for  the  purpose. 

Inasmuch  as  the  hood  of  the  bracket  46', extends  above  the  side  of  the  box  1,  it  is 

necessar)'  to  cut  out  a  notch  53,  in  the  side 
of  the  cover  2,  so  that  said  cover  may  be  130 
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lowered  down  into  the  position  shown  in 
Fig.  2,  without  interfering  with  the  bracket 

46'.  If  desired,  I  may  place  an  ornamental 
cap  54,  over  this  opening  so  that  the  project- 

5  ing  end  of  the  bracket  46',  with  the  outside bearing  47,  may  be  inclosed  when  the  cover 
2,  is  down. 

As  a  means  for  stopping  and  starting  the 
motor,  I  provide  the  following  mechanism, 

10  reference  being  had  to  Figs.  6,  16,  and  25. 
Referring  to  Fig.  6,  55  represents  a  plate 
secured  to  the  upper  side  of  the  table  9. 
This  plate  55,  is  provided  with  upturned 
lugs  56,  and  57,  together  with  lateral  fas- 

15  tening  arms  58,  and  59.  Pivoted  to  the  end 
of  the  plate  55,  is  a  lever  60,  the  short  arm 
of  which  has  connected  to  it  a  coil  spring 
61,  the  tendency  of  which  is  to  throw  the 
lever  into  a  position  bearing  upon  the  up- 

20  turned  lug  57.  The  opposite  end  of  the  lever 
is  provided  with  a  spring  bolt  62,  normally 
projecting  from  the  end  of  the  lever,  and 
held  extended  by  means  of  a  spring  63.  The 
lever  is  provided  with  a  lateral  projection 

25  64,  upon  which  is  pivoted  an  operating  bell 
crank  65,  which  has  the  upturned  finger 
piece  66.  By  pressing  upon  the  outside  of 
the  finger  piece  66,  the  bolt  62,  may  be 
pressed  inwardly  against  the  spring  63,  and 

30  upon  release,  said  spring  will  restore  the  bolt 
into  the  position  shown  in  Fig.  16.  Rigidly 
secured  to  the  lug  58  of  the  plate  55,  is  a 
cambered  spring  67,  which  is  located  over 
the  lever  60.    Upon  the  lever  60  is  secured 

35  an  upturned  cam  60",  in  position  to  bear 
upon  the  under  side  of  the  spring  67,  so 
that  as  the  lever  60  is  swung  from  side  to 
side,  the  free  end  of  the  spring  67  will  be 
raised  and  lowered.     The  spring  67  is  in 

40  position  to  bear  upon  the  under  side  of  the 
turn  table  42  when  the  lever  60  is  turned 
into  a  position  to  bear  upon  the  lug  57;  but 
because  of  the  camber  and  elasticity  in  the 
spring  67,  when  the  lever  60  is  turned  into 

45  position  shown  in  Fig.  25,  the  spring  67  will 
drop  away  from  the  under  side  of  the  turn 
table  42,  and  thus  permit  the  motor  40,  to 
drive  the  turn  table  42.  If  desired,  I  may 
provide  the  upper  face  of  the  camber  spring 

50  67,  with  a  layer  of  leather  or  paper  or  any 
friction  material  by  which  the  frictional  en- 

gagement of  said  spring  with  the  under 
side  of  the  turn  table  42,  may  be  made  more 
effective. 

55  As  a  means  for  holding  the  lever  60,  in 
the  position  shown  in  Fig.  16.  I  provide  a 
pawl  68,  pivoted  upon  vertical  shaft  69,  the 
point  of  said  pawl  being  in  a  position  to 
engage  the  point  of  the  bolt  62,  as  clearly 

60  shown  in  Figs.  6,  and  16.  When  the  pawl 
68,  is  released  from  the  point  of  the  bolt  62, 
it  will  be  readily  seen  that  the  spring  61. 
will  swing  the  lever  60,  over  against  the  stop 
lug  57,  carrying  with  it  the  cam  upon  such 

65  lever  into  engagement  with  the  cambered 

spring  67,  whereby  as  above  explained,  the 
rotation  of  the  turn  table  42,  is  stopped.  As 
a  means  for  automatically  disengaging  the 

pawl  68,  from  the  bolt  62, 1  provide  the  fol- 
lowing mechanism.  The  shaft  69,  extends 

through  a  bearing  70,  firmly  secured  in  the 
plate  or  table  9,  and  is  provided  upon  its 
lower  end  with  a  lever  71,  to  the  end  of 

which  is  pivotally  secured  an  armature  71', 
of  the  ironclad  magnet  72.  Surrounding 
the  bearing  70,  and  having  one  end  secured 
thereto  is  a  spring  73,  the  opposite  end  of 
which  spring  is  carried  around  and  bent 
over  the  lever  70,  so  that  it  has  a  tendency  to 
hold  the  pawl  68,  in  position  to  engage  the 
point  of  the  bolt  62,  as  shown  in  Fig.  16. 
This  action  also  withdraws  the  armature  71, 
from  the  ironclad  magnet  72.  The  ironclad 
magnet  72,  is  pivoted  in  vertical  trunnions 

72',  so  that  it  mav  have  a  slight  oscillation 
as  this  armature  71,  reciprocates  within  its 
core.  In  this  manner  the  binding  of  the 
armature  and  magnet  is  prevented.  From 
this  mechanism  it  can  be  readily  ceen  that 
the  normal  tendency  of  the  spring  73,  is  to 
hold  the  shaft  69,  with  the  arm  70.  against 
the  stop  pin  74,  Avhile  the  pawl  68,  is  held  in 
the  position  illustrated  in  Figs.  6,  and  L6. 
When  the  lever  60,  is  swung  around  into  the 
position  shown  in  these  two  figures,  the 
point  of  the  bolt  62,  will  depress  the  pawl 
68,  against  the  action  of  the  spring  73,  so 
as  to  snap  over  it  and  be  held  in  position 
to  release  the  cambered  spring  67,  from  the 
under  side  of  the  turn  table  42,  thereby  per- 

mitting free  rotation  of  said  turn  table. 
When,  therefore,  the  magnet  72,  is  ener- 

gized, the  armature  71  will  be  suddenly 
drawn  into  its  core,  thereby  releasing  the 
pawl  68,  from  the  point  of  the  bolt  62, 
whereupon  the  spring  61,  will  pull  the  lever 
60,  around  against  the  upturned  lug  57.  The 
cam  upon  the  lever  60,  will  then  bear  upon 
the  under  side  of  the  cambered  spring  67, 
raising  its  free  end  into  contact  with  the 
under  side  of  the  turn  table  42,  and  thereby 
stopping  rotation  of  said  turn  table.  I  will 
now  proceed  to  describe  the  mechanism  for 
energizing  the  magnet  72,  whereby  the  ac- 

tion just  described  is  brought  about.  Re- 
ferring now  to  Fig.  14,  the  circuit  which 

includes  the  magnet  72,  is  partially  shown. 
Leading  in  wire  75,  is  carried  from  a  con- 

tact spring  76,  secured  upon  the  under  side 
of  the  plate  or  table  9,  to  the  magnet  72. 
The  other  terminal  wire  77,  leading  to  the 
magnet  is  carried  to  the  binding  screw  78, 
which  passes  through  the  plate  or  table  9, 
and  has  secured  at  its  upper  end,  the  contact 
spring  80,  in  position  to  engage  the  side  of 
the  lever  60,  when  said  lever  is  in  the  posi- 

tion indicated  in  Fig.  16.  The  lower  end  of 

the  pivot  60',  of  the  lever  60,  is  connected  by 
means  of  the  wire  81,  to  a  contact  spring  82, 
located  upon  the  under  side  of  the  plate  or 
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table  9,  adjacent  to  the  edge  of  the  same. 
The  two  contact  springs  76,  and  82,  are  so 
located  upon  the  under  side  of  the  plate  or 
table  9,  that  they  respectively  bear  upon  the 

5  two  contact  plates  83,  and  85,  secured  to  the 
ledge  8.  The  circuit  wire  leads  from  the 
contact  plate  83,  to  one  terminal  of  an  elec- 

tric battery  84,  which  may  be  conveniently 
located  in  the  box  1.     The  other  battery 

10  wire  leads  from  the  battery  84,  to  contact 
plate  93.  secured  upon  the  rear  side  of  the 
box  2.  The  wire  leading  from  the  contact 
plate  85,  is  carried  within  the  box  .2,  to  the 
pivot  plate  86,  also  secured  to  the  rear  side 

15  of  the  box  2,  so  that  when  the  contact  herein- 
after referred  to  is  closed  the  circuit  will  be 

completed  through  the  magnet  72,  thereby 
energizing  the  same  and  actuating  the  pawl 
68,  to  release  the  lever  60.    The  contacts  just 

20  referred  to  are  as  follows:  The  pivot  plate 
86,  hitherto  referred  to  carries  a  pivot  pin 
87,  upon  which  is  rigidly  secured  a  sleeve  88, 
shouldered  at  89.  Bearing  upon  the  shoul- 

der 89,  is  a  contact  arm  90,  extending  parallel 
25  to  the  rear  side  of  the  box  1,  with  its  outer 

extremity  in  close  proximity  to  the  contact 
point  93.  This  arm  90,  is  rigidly  secured  to 
the  sleeve  88,  and  said  arm  and  sleeve  to- 

gether with  the  pivot  pin  have  a  very  minute 
30  oscillation  in  the  pivot  plate  86.  The  oscil- 

lation however,  is  limited  b}^  reason  of  the 
fact  that  the  outer  end  of  the  arm  90,  has  a 
downwardly  extended  projection  91,  which 
is  inserted  behind  loop  92,  the  latter  being 

35  rigidly  secured  to  the  rear  of  the  box  1. 
The  coil  spring  99,  has  a  tendency  to  hold 
the  projection  91,  against  the  loop  92,  and 
away  from  the  contact  93.  Just  above  the 
contact  arm  90,  and  surrounding  the  sleeve 

40  8H,  is  the  spacing  washer  91-.  above  which  is 
located  the  friction  arm  95,  which  is  rela- 

tively mounted  upon  the  sleeve  88,  and  is 
held  against  the  washer  94,  by  means  of  the 
star  spring  washer  96,  the  pressure  of  the 

45  latter  being  adjusted  by  means  of  the  nut  97, 
which  is  screw  threaded  to  the  upper  end  of 
the  sleeve  88.  In  this  manner  the  friction 
arm  95,  may  be  adjusted  around  the  sleeve 
88,  to  any  desired  point.     The  lightness  of 

50  the  spring  99  is  such  that  the  slightest  touch 
upon  the  arm  95,  will  cause  the  projection 
91,  to  contact  with  the  contact  plate  93.  The 
outer  free  end  of  the  friction  arm  95,  has  the 
upturned  projection   98,  which  lies  in  the 

55  path  of  the  tone  arm  34. 
In  practice  when  it  is  desired  to  automati- 

cally stop  the  motor,  the  tone  arm  34,  is 
swung  around  over  the  record  to  a  point 
where  the  needle  may  rest  in  the  innermost 

60  groove  of  the  record.  The  friction  arm  95, 
is  then  swung  around  into  contact  with  the 
rear  side  of  the  tone  arm  or  its  extension 
elbow  38,  in  which  position  the  arm  95,  is 
allowed  to   rest.     The   tone   arm   then  is 

65  swung  around  back  to  the  initial  point  of 

the  record  groove  and  the  lever  60,  is  swung 
into  the  position  shown  in  Figs.  6,  and  16, 
whereupon  the  motor  will  start.  Upon  the 
completion  of  the  record,  the  tone  arm  will 

have  been  carried  by  the  record  groove  to  70^ 
its  innermost  convolution,  at  which  point 
the  elbow  38,  will  press  against  the  upward 
projection  98,  and  as  hitherto  described,  the 
lightness  of  the  spring  99,  will  not  resist 
a  further  pressure  which  will  carry  the  arm  75 
90  into  contact  with  the  contact  piece  93, 
thus  establishing  an  electric  circuit  through 
the  magnet  72,  which  operation  will  auto- 

matically release  the  pawl  68,  and  cause  the 
automatic  stoppage  of  the  motor.  In  Fig.  80 
32,  I  have  shown  a  diagram  of  the  circuit 
closing  mechanism  so  arranged  that  the  re- 

moval of  the  plate  or  table  9,  will  not  dis- 
turb the  circuit  wires  in  the  least.  The  bat- 
tery 84,  as  hitherto  described  may  be  located  35 

in  the  box  1,  with  one  of  its  poles  connect- 
ed to  the  contact  plate  93,  and  the  other 

pole  connected  to  the  contact  plate  83.  The 
contact  plate  S3,  is  so  located  upon  the  ledge 
8,  as  to  register  with  the  contact  spring  76,  90 
which  latter  is  secured  to  the  plate  or  table 
9,  with  the  connection  wire  75,  leading 
therefrom  to  the  magnet  72.  The  wire  77, 
as  shown  in  Fig.  32,  leads  to  the  binding 
post  spring  78,  which  latter  carries  the  95 
spring  80,  located  in  position  to  bear  upon 
the  side  of  the  lever  60,  when  the  latter  is 
in  the  position  shown.  The  circuit  wire  81, 

connects  the  pivot  60',  with  the  contact 
spring  82,  secured  to  the  edge  of  the  plate  100 
or  table  9,  in  position  to  bear  upon  a  con- 

tact plate  85,  which  latter  is  directly  con- 
nected to  the  pivot  plate.  Thus  metallic 

connection  of  the  circuit  is  complete  when 
the  arm  90,  closes  with  the  contact  93.  In  105 
Figs.  12,  13,  and  14,  I  show  in  detail  the 
mechanism  for  regulating  the  speed  or 
tempo  at  which  the  record  is  played.  In 
Fig.  14,  I  show  so  much  of  the  motor  40, 
as  is  necessary  to  gain  an  understanding  no 
of  the  methods  of  regulating  it.  The  gov- 

ernor 101,  is  of  the  usual  type,  having  the 
two  balls  102  secured  to  flat  springs  103, 
the  right  end  of  which  as  shown  in  Fig.  14, 
are  rigidly  secured  to  the  collar  104.  The  115 
opposite  ends  of  the  springs  103,  are  secured 
to  the  sliding  collar  105,  and  to  the  latter  is 
secured  the  disk  106.  This  is  the  usual  gov- 

ernor for  regulating  the  speed  of  the  motor 
when  taken  in  connection  with  a  brake.  120 
The  brake  which  I  have  shown  consists  of 
a  piece  of  felt  or  other  friction  material 
107,  secured  in  the  free  end  of  an  arm  108, 
which  in  turn  is  adjustably  secured  upon 
the  end  of  a  rock  shaft  109.  Suitable  bear-  125 
ings  for  the  rock  shaft  are  mounted  upon 
the  upper  side  of  the  upper  motor  plate, 
but  are  not  shown  in  the  drawings.  The 
shaft  109,  extends  to  the  forward  side  of 
the  plate  or  table  9,  where  it  is  supported  130 
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in  the  bearing  110.  It  is  provided  with  a 
rock  arm  111,  rigidly  secured  thereto  and 
lying  parallel  to  the  under  face  of  the  plate 
9.  It  is  understood  that  the  rock  shaft  109, 

5  together  with  the  rock  arms  108,  and  111, 
are  substantially  rigid  and  when  said  rock 
arm  is  oscillated  to  a  point  where  the  fric- 

tion brake  107,  bears  against  the  disk  106, 
the  friction  will  be  sufficient  to  check  the 

10  motor;  However,  as  the  rock  arm  108,  is 
oscillated  away  from  the  disk  106,  the  motor 
will  speed  up  and  the  centrifugal  force,  will 
cause  the  governor  balls  102,  to  fly  outward, 
thus  bringing  the  sliding  collar  105,  with 

15  the  disk  106,  against  the  friction  piece  107, 
thereby  limiting  the  speed  of  the  motor,  as 
is  well  known.  The  means  for  oscillating 
the  shaft  109,  consists  of  the  lever  112,  piv- 

oted at  113,  in  the  bracket  114,  upon  the 
20  under  side  of  the  plate  or  table  9.  The  lever 

112,  consists  of  a  plate  blanked  out,  and 
having  its  edgas  bent  at  right  angles  to  the 
plane  of  the  plate  as  shown  in  Fig.  13,  so 
as  to  form  the  downwardly  extended  flanges 

25  115.  The  forward  end  of  the  lever  is  pro- 
vided with  a  cross  pin  116,  which  receives 

the  adjacent  end  of  the  rock  arm  111.  Mid- 
vsay  between  the  pivot  pin  113,  and  the 
cross  pin  116,  is  located  a  cross  head  117, 

30  journaled  in  the  side  flangss  115,  of  the  le- 
ver. This  cross  head  has  a  central  screw 

threaded  aperture  118  which  receives  the 
threaded  end  119  of  the  regulating  thumb 
screw  120,  which  latter  extends  through  an 

35  aperture  121  in  the  plate  or  table  9.  This 
thumb  screw  is  provided  with  the  two 
shoulders  122  and  123,  and  against  the  lat- 

ter shoulder  rests  the  washer  124,  held  in 
place  by  means  of  the  nut  125,  which  latter 

40  is  screwed  upon  the  stem  119.  The  larger 
diameter  of  the  thumb  screw  120  bears  upon 
the  index  plate  126.  Bearing  against  the 
under  side  of  the  plate  126  is  the  washer 
127,    and    between    said    washer    and    the 

45  washer  124  is  the  compression  spring  128. 
Between  the  head  of  the  thumb  screw  120 

and  the  plate  124  is  located  a  friction  ring 
129,  having  the  laterally  projecting  pointer 

129'  to  register  with  the  various  divisions 
50  upon  the  index  plate  126.  The  spring  128 

bearing  as  it  does  upon  the  washer  127,  will 
produce  considerable  friction  between  the 
index  plate  126  and  the  ring  129,  so  that  the 
turning  of  the  thumb  screw  120,  to  bring 

55  the  pointer  129'  to  register  with  the  various 
divisions  on  the  index  plate  126.  will  be 
resisted  by  such  friction  and  thus  there  will 
be  no  danger  of  the  accidental  displacement 
of  the  regulating  mechanism.     The  turning 

60  of  the  thumb  screw  120  in  one  direction  or 
the  other,  will  raise  or  lower  the  lever  112, 
and  the  raising  or  lowering  of  this  lever 
produces  a  recking  of  the  shaft  109.  and  a 
consequent   movement   of   the   friction   felt 

65  107,  toward  and  away  from  the  disk  106. 

The  degree  of  this  oscillation  is  very  minute 
to  cover  the  various  speeds  between  sixty 
and  ninety  revolutions  per  minute  of  the 
turntable  42,  and  for  this  reason  it  is  es- 

sential that  the  multiplying  lever  112  be  7o 
introduced  into  the  structure,  or  at  least 
some  mechanism  which  will  permit  of  a  con- 

siderable range  for  the  index  finger,  around 
the  divisions  of  the  index  plate  126.    By  this  ( 
mechanism  I  am  enabled  to  obtain  all  of  the  75 
various  speeds  for  the  turntable,  which  are 
requisite  to  the  proper  rendition  of  the  vari- 

ous records  now  on  the  market.  If  greater 
or  less  speed  of  the  turntable  is  desired  or 
necessary,  more  divisions  upon  the  index  80 
plate  126  may  be  provided,  and  the  stop  pins 
130  and  131,  may  be  located  at  a  greater 
distance  apart. 

In  Figs.  21  to  24,  I  have  shown  a  slight 
modification  of  the  tone  arm  over  that  shown  35 
in  Figs.  7  and  8.  In  this  modification,  the 
elbow-T  14,  and  the  friction  ring  15  remain 
the  same.  The  tone  arm  elbow  132  however, 
is  somewhat  modified,  inasmuch  as  I  dis- 

pense with  the  spherical  socket  in  the  same  90 
and  substitute  an  elbow  133,  to  the  lower  end 
of  which  I  provide  a  bearing  134,  to  receive 
a  second  elbow  connection  135,  which  latter 
is  pivoted  to  swing  in  the  bearing  134.  In 
order  to  form  a  convenient  means  for  con-  95 
necting  the  two  parts  132  and  135, 1  provide 
the  saddle  136,  the  upper  ends  of  which  are 
secured  to  the  sides  of  the  elbow  133,  with  a 

pivotal  bearing  137  located  upon  the  hori- 
zontal part  138  of  said  saddle.  In  said  100 

pivotal  bearing  rests  the  pivot  139,  which 
extends  downwardly  from  the  elbow  135. 
Rigidly  secured  in  the  elbow  135  at  its  free 
open  end  is  the  tone  arm  140,  the  outer  end 
of  which  is  longitudinally  slotted  as  at  141.  105 
Surrounding  this  tone  arm  140  is  the  sliding 
split  sleeve  142,  provided  with  the  laterally 
projecting  lugs  143  in  which  is  located  the 
thumb  screw  144,  the  purpose  of  which  is  to 
clamp  the  split  sleeve  rigidly  in  adjusted  no 

positions  along  the  tone  arm  140.  Project- 
ing through  a  screw  threaded  aperture  in 

the  top  side  of  the  split  sleeve  142,  is  a  small 
screw  145,  of  sufficient  length  to  extend  into 
and  through  the  slot  141,  and  beyond  the  115 
interior  of  the  tone  arm  some  little  distance. 
Extending  into  the  tone  arm  140,  as  shown 
in  Figs.  21  and  22,  is  the  elbow  extension  116, 
which  is  circumferentialiy  shitted  as  at  147 
to  receive  the  inner  end  of  the  screw  145.  120 
The  slot  147  extends  around  the  circum- 

ference of  the  elbow  146  through  an  angle  of 
about  135  degrees.  It  will  thus  be  seen  that 
the  elbow  connection  146  may  be  oscillated 

within  the  tone  arm  140  to  a  sufficient  dis-  125  fl 
tance  to  permit  the  swinging  of  the  sound 
box  148  into  position  to  permit  the  insertion 
and  removal  of  the  sound  box  needle.  The 
construction  also  permits  of  the  longitudinal 
extension  of  the  tone  arm  through  the  loosen-  130 
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ing  of  the  thumb  screw  144,  and  the  sliding 
of  the  sleeve  142  along  the  same  substan- 

tially the  length  of  the  slot  141,  and  wher- 

ever'adjusted,  the  thumb  screw  144  will  be 5  screwed  home  to  hold  the  elbow  extension 
146  in  place,  against  longitudinal  shifting. 
This  however  does  not  prevent  the  oscilla- 

tion of  the  elbow  extension  146  within  the 

|  tone  arm. 
!0  In  Figs.  27  to  30, 1  show  the  details  of  the 

friction  mechanism  whereby  the  cover  2  may 
be  held  in  adjusted  positions  in  a  vertical 

plane,  so  that  the  sound  waves  may  be  di- 
rected at  various  angles  from  the  amplifier. 

15  This  friction  mechanism  consists  primarily 
of  the  angle  plate  149,  of  the  general  con- 

tour shown  in  Fig.  27.  The  vertical  flange 
150  projects  at  right  angles  from  the  plane 
of  said  plate,  and  is  provided  with  a  series 

20  of  screw  holes  151,  by  which  said  plate  is 
rigidly  secured  to  the  upward  extension  of 
the  box  1.  A  second  series  of  screw  holes 
152  is  utilized  for  securing  the  broad  flat 
surface  of  the  plate  to  the  upper  edge  of  the 

25  inside  of  the  box  1  above  the  ledge  8.  At 
the  upper  right  hand  corner  of  the  plate  is 
the  apertured  lug  153,  through  which  the 
pintle  6  passes.  In  the  broad  surface  of  the 
plate  is  a  circular  slot  154,  which  is  con- 

30  centric  with  the  aperture  in  the  lug  153. 
Eeferring  to  Figs.  1  and  2,  it  will  be  noted 
that  at  the  lower  right  hand  corner  of  the 
cover  is  a  bolt  155.  This  bolt  passes  through 
the  side  of  the  cover  and  extends  through 

35  the  slot  154  of  the  plate  149.  _  The  slot  154 
is  somewhat  wider  than  the  diameter  of  the 
bolt  155,  to  receive  the  filling  washer  156. 
Bearing  against  the  outside  of  the  plate  149 
is  a  friction  washer  157,  against  which  is  the 

40  spring  star  wheel  158,  the  arms  of  which 
are  cambered  so  as  to  bear  with  considerable 
friction  against  the  washer  157,  when  the 
nut  159  is  screwed  upon  the  inner  end  of  the 
bolt  155.    I  may  insert  a  washer  1G0  under- 

45  neath  the  nut  159  in  order  to  increase  the 
bearing  area  of  the  nut  159.  It  is  to  be  un- 

derstood that  the  friction  plate  149  is  dupli- 
cated on  the  other  side  of  the  cover  and  box, 

but  since  they  are  of  the  same  general  con- 
50  tour,  the  one  being  a  right  and  the  other  a 

left,    the    illustration    of    one    is    deemed 
sufficient. 

I  claim, 
1.  In  a  talking  machine,  the  combination 

55  of  a  motor  box,  with  a  hinged  cover,  a  tone 
arm.  an  amplifier  within  said  cover,  a  con- 

nection between  said  tone  arm  and  said  am- 
plifier concentric  with  the  hinge  of  said 

cover,  and  frictional  means  for  holding  said 
l        60  cover  and  amplifier  in  adjusted  positions. 

2.  In  a  talking  machine,  the  combination 
of  a  mctor  box,  with  a  combined  amplifier 
and  cover  for  said  box,  a  friction  hinge  con- 

nection between  said  box  and  cover  whereby 
65  said  cover  may  be  adjusted  to  any  degree 

of  angularity  in  a  vertical  plane,  a  tone  arm, 
a  connection  between  said  tone  arm  and  said 

amplifier,  and  a  friction  hinge  connection 
between  said  tone  arm  and  said  box  whereby 
said  tone  arm  may  be  adjusted  in  a  vertical  70 
plane  independently  of  the  amplifier  and 
without  breaking  the  connection  between 
said  tone  arm  and  said  amplifier. 

3.  In  a  talking  machine,  the  combination 
of  a  motor  box,  with  a  sound  amplifier  piv-  75 
otally  mounted  upon  said  box  to  swing  in  a 

vertical  plane,  a  tone  arm  frictionally  con- 
nected to  said  box  and  amplifier  to  swing  in 

a  vertical  plane,  and  a  series  of  friction 
plates,  connected  to  said  box  and  amplifier  80 
for  holding  said  amplifier  in  adjusted  posi- 

tion relatively  to  said  box. 
4.  In  a  talking  machine,  the  combination 

of  a  motor  box,  with  a  sound  amplifier  piv- 
otally  mounted  thereon  to  swing  in  a  verti-  85 
cal  plane,  a  slotted  friction  plate  rigidly 
mounted  upon  said  box,  a  second  friction 
plate  carried  by  said  amplifier,  and  means 
for  resiliency  pressing  said  plates  together 
whereby  said  amplifier  will  remain  in  any  00 

adjusted  position. 
5.  In  a  talking  machine,  the  combination 

of  a  motor  box  and  turn-table,  a  motor  with- 
in said  box  for  driving  said  turn  -  table, 

a  cover  hinged  to  said  box,  having  an  95 
amplifier  fixed  therein,  adjustable  friction 
mechanism  connecting  said  cover  and  said 
motor  box,  for  holding  said  cover  in  any  de- 

sired angular  position  relatively  to  said  box, 
and  a  tone  arm  frictionally  connected  to  10C 
said  amplifier  for  adjustment  in  a  vertical 
plane,  and  carrying  a  sound  box  adapted  to 

play  a  record  mounted  upon  said  turn-table. 
6.  In  a  talking  machine,  the  combination 

of  sound  reproducing  means,  a  box  or  case  105 
for  inclosing  said  sound  reproducing  means, 
and  comprising  a  cover  hinged  to  said  box, 
friction  plates  connected  to  said  cover  and 
to  said  box  for  holding  said  cover  in  adjust- 

ed position  relatively  to  said  box,  a  sound  lie 
amplifier  rigidly  secured  within  said  cover, 
and  a  tone  arm  communicating  with  said 
sound  amplifier  and  frictionally  connected 
to  said  box  for  adjustment  in  a  vertical 
plane.  115 

7.  In  a  talking  machine,  the  combination 
of  a  motor  box,  having  its  rear  side  extend- 

ing above  the  upper  edge  of  Sftid  box,  a 
cover  for  said  box  pivotally  mounted  upon 
the  upper  edge  of  said  extension,  a  sound  120 
amplifier  rigidly  mounted  within  said  cover, 
means  for  holding  said  cover  in  adjusted  po- 

sition in  a  vertical  plane  and  a  vertically 
adjustable  tone  arm  pivotally  mounted  upon 
the  upper  edge  of  said  extension  and  having  125 
an  elbow  connection  with  said  amplifier  co- 

axial with  said  pivotal  connection  between 
the  cover  and  extension. 

8.  In  a  talking  machine,  the  combination 
of  a  sound  amplifier  pivoted  to  swing  in  a  13© 
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vertical  plane  only,  a  tone  arm,  a  connection 
between  said  tone  arm  and  said  amplifier 
comprising  a  pair  of  mating  elbows,  a 
rigidly  fixed  friction  ring  located  between 

5  said  elbows  whereby  said  tone  arm  may  be 
held  in  vertically  adjusted  positions,  and  a 
vertical  pivotal  connection  between  one  of 
said  elbows  and  said  tone  arm  whereby  said 
tone  arm  may  swing  in  a  horizontal  plane. 

13  9.  In  a  talking  machine,  the  combination 

of  a  horizontally  swinging  vertically  adjust- 
able tone  arm,  a  sound  amplifier  pivotally 

mounted  to  swing  in  a  vertical  plane,  and 
a  connection  between  said  tone  arm  and  said 

13  sound  amplifier  comprising  a  pair  of  con- 
necting elbows  and  a  ring  fixed  against  rota- 

tion, and  frictionally  engaging  the  respec- 
tive adjacent  ends  of  said  elbows. 

10.  In  a  talking  machine,  the  combination 
20  of  a  motor  box,  and  a  cover  pivotally  con- 

nected thereto,  a  sound  amplifier  rigidly  se- 
cured within  said  cover,  a  horizontally 

swinging  vertically  adjustable  tone  arm, and 
a  connection  between  said  tone  arm  and  said 

25  amplifier  comprising  a  pair  of  mating 
elbows,  and  a  friction  ring  rigidly  connected 
to  said  box  and  having  frictional  engage- 

ment with  the  mating  ends  of  said  elbows. 
11.  In  a  talking  machine,  the  combination 

30  of  a  motor  box,  and  a  cover  pivotally  con- 
nected therewith,  a  sound  amplifier  rigidly 

secured  within  said  cover,  means  whereby 
said  cover  and  amplifier  may  be  adjusted  to 
various  positions  in  a  vertical  plane,  and  a 

3  3  tone  arm  having/an  elbow  connection  with 
said  amplifier,  one  arm  of  said  elbow  con- 

nection being  located  concentrically  with  the 
pivotal  connection  between  said  cover  and 
box. 

40  12.  In  a  talking  machine,  the  combination 
of  a  motor  box  having  an  upward  extension 
upon  its  rear  side,  a  cover  pivotally  con- 

nected to  the  upward  edge  of  said  extension, 
a   sound   amplifier   rigidly   secured   within 

45  said  cover,  means  whereby  said  cover  and 
amplifier  may  be  adjusted  to  various  play- 

ing positions  in  a  vertical  plane,  and  a  tone 
arm  having  an  elbow  connection  with  said 
amplifier  one  arm  of  said  elbow  connection 

50  being  located  concentrically  with  the  pivotal 
connection  between  said  cover  and  the  upper 
extension  of  said  box. 

13.  In  a  talking  machine,  the  combination 
of  a  motor  box  or  case,  a  cover  hinged  to 

5  5  said  box  or  case,  a  sound  amplifier  rigidly 
mounted  in  said  cover,  a  swinging  tone  arm 
pivotally  supported  by  said  motor  box,  a 
tubular  elbow  having  a  horizontal  arm  be- 

tween said  amplifier  and  said  tone  arm,  and 
W  a  sliding  piston  in  said  tubular  elbow  with 

manually  operated  means  mounted  upon 
said  cover  for  reciprocating  said  piston 
within  said  tubular  elbow. 

14.  In  a  talking  machine,  the  combination 
b°  with  a  horizontally  swinging,  vertically  ad- 

justable tone  arm  and  a  vertically  adjustable 
sound  amplifier,  a  tubular  elbow  connection 
having  a  horizontal  arm  between  the  sound 
amplifier  and  said  tone  arm,  a  reciprocating 
piston  in  said  elbow  connection,  and  manu-  70 
ally  operated  means  for  reciprocating  said 
piston  within  said  tubular  elbow  connection. 

15.  In  a  talking  machine,  the  combination 
of   a   horizontally   swinging  vertically   ad-  ( 
justable  tone  arm,  a  sound  amplifier  piv-  75 
otally  mounted  to  swing  in  a  vertical  plane, 
means  for  holding  said  sound  amplifier  in 
any  adjusted  position,  comprising  a  fixed 
slotted  plate,  an  apertured  friction  disk 
located  on  one  side  of  said  plate,  and  a  go 
screw-threaded  bolt  passing  through  said 
disk  and  the  aperture  in  said  plate  and  con- 

nected to  said  amplifier  whereby  said  disk 

may  be  pressed  into  variable  frictional  en- 
gagement with  the  side  of  said  fixed  plate,  86 

and  a  connection  between  said  tone  arm  and 

said  amplifier  comprising  a  pair  of  mating 
elbows,  and  a  ring  fixed  against  rotation  and 
frictionally  engaging  the  respective  adja- 

cent ends  of  said  elbows.  90 
16.  In  a  talking  machine,  the  combination 

of  a  motor  box  and  a  cover  pivotally  con- 
nected thereto,  a  sound  amplifier  rigidly 

secured  within  said  cover,  a  horizontally 
swinging  vertically  adjustable  tone  arm,  a  96 
tubular  connection  between  said  tone  arm 
and  said  amplifier  and  means  for  holding 
said  cover  and  amplifier  in  adjusted  posi- 

tions in  a  vertical  plane  comprising  a  plate 
rigidly  secured  to  said  motor  box  and  having  J 00 
an  arcuate  slot  concentric  with  the  pivotal 
connection  of  said  cover,  and  an  apertured 
friction  disk  located  on  the  inner  face  of 
said  slotted  plate  with  a  bolt  passing 
through  the  aperture  in  said  disk  and  105 
through  said  slot  and  connected  to  said 
cover  whereby  said  disk  engages  said  plate 
with  greater  or  less  friction. 

17.  In  a  talking  machine,  the  combination 
of  a  motor  box,  a  cover  pivotally  connected  110 
therewith,  a  funnel-shaped  sound  amplifier 
rigidly  secured  within  said  cover,  and  a  tone 
arm  having  an  elbow  connection  with  said 
amplifier,  one  arm  of  said  elbow  connection 
being  located  concentrically  with  the  pivotal  115 
connection  between  said  cover  and  said  box. 

18.  In  a  talking  machine,  the  combination 
of  a  motor  box  or  case  with  a  hinged  cover 
therefor,  a  sound  amplifier  rigidly  mounted 
in  said  cover,  a  horizontally  swinging  ver-  I20 
tically  adjustable  tone  arm  pivotally  sup- 

ported by  said  motor  box,  and  a  horizontal 
tubular  elbow  connection  between  said  am- 

plifier and  said  tone  arm  coaxial  Avith  the 

hinge  connection  between  said  motor  box  I25  c] 
and  said  sound  amplifier. 

19.  In  a  talking  machine,  the  combination 
of  a  motor  box,  a  cover  pivotally  connected 
therewith,  means  for  holding  said  cover  in 

any  vertically  adjusted  position,  a  funnel-  186 
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shaped  sound  amplifier  rigidly  secured  with- 
in said  -cover,  and  a  tone  arm  having  an  el- 

bow connection  with  said  amplifier,  one  arm 
of  said  connection  being  located  concentri- 

5  cally  with  the  pivotal  connection  between 
said  cover  and  said  box. 

20.  In  a  talking  machine,  the  combination 
of  a  motor  box  or  case  with  an  adjustable 
cover  hinged  thereto,  a  sound  amplifier  rig- 

10  idly  mounted  in  said  cover,  means  for  hold- 
ing said  cover  and  amplifier  in  vertically 

adjusted  positions,  a  horizontally  swinging, 
vertically  adjustable  tone  arm  pivotally  sup- 

ported by  said  motor  box,  and  a  horizontal, 
15  tubular  elbow  connection  between  said 

amplifier  and  said  tone  arm  co-axial  with 
the  hinge  connection  between  said  motor 
box  and  said  cover. 

21.  In  a  talking  machine,  the  combination 
20  of  a  motor  box  and  a  hinged  cover  therefor, 

a  sound  amplifier  rigidly  mounted  in  said 
cover,  a  horizontally  swinging,  vertically 
adjustable  tone  arm  pivotally  supported  in 

said  motor  box,  a  horizontal,  tubular  elbow 
connection  between  said  amplifier  and  said  25 
tone  arm  co-axial  with  the  hinge  connection 
between  said  motor  box  and  said  cover,  and 
a  reciprocating  piston  within  said  tubular 
elbow  connection. 

22.  In  a  talking  machine,  the  combination  30 
of  a  motor  box  and  a  hinged  cover  therefor, 
a  sound  amplifier  rigidly  mounted  in  said 
cover,   a   horizontally   swinging,   vertically 
adjustable  tone  arm  pivotally  supported  in 
said  motor  box,  a  horizontal,  tubular  elbow  35 
connection  between  said  amplifier  and  said 
tone  arm  co-axial  with  the  hinge  connection 
between  said  motor  box  and  said  cover,  a 
reciprocating    piston    within    said    tubular 
elbow   connection,   and  manually   operated  40 
means  for  reciprocating  said  piston  within 
said  tubular  connection. 

PLINY  CATUCCI. 

In  presence  of — L.  M.  Sanders, 
W.  A.  Meter. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
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*i 



RESONATOR, 

#1,137,187   — — J.  H.  Comer- 
Pat  ented-April  27,  1915 
Fiied-January  23,  1911. 



1,137,187. 

J.  J.  COMER. 

RESONATOR. 

APPLICATION    FILED    JAN.  23,   1  9  1  I. 

Patented  Apr.  27, 1915. 
4  SHEETS-SHEET  I. 

/NV^ATTOK: 

V?7~rO/?JVE'Y<S. 

■IE   NOKHIS   PETERS  CO  ,  PHOTO  LIT 





1,137,187. 

J,  J.  COMER. 
RESONATOR. 

APPLICATION    FILED    JAN.  23,   191  I. 

Patented  Apr.  27, 1915. 
4  SHEETS— SHEET  2. 

/AME/YTOf?: 

' 

THE  NORRXS  PETERS  CO.,  PHOTOLITHO ..  WASHINGTON.    D 





1,137,187. 

Witnesses 

J.  J.  COMER. 

RESONATOR. 

APPLICATION    FILED    JAN.  23,   1911. 

Patented  Apr.  27, 1915. 
4  SHEETS— SHEET  3. 

E/q.  6. 

/A/VE/VTOE: 

9/S   PETER!,  CO  .  PHOTO-LI7HO  .  WASHINCTOH.    D    C. 





1,137,187. 

J.  J.  COMER. 
RESONATOR. 

APPLICATION    FILED   JAN.  23,   1911. 

Patented  Apr.  27, 1915. 
4  SHEETS-SHEET  4. 

JVf.7. 

nt 
/NV^yVTOf?: 

% 

THt:   NORRtS   PETERS  CO  .  PHOTQ-LITHO  .   WASH'Ni,  >QN      D 



UNITED  STATES  PATENT  OFFICE. 
JOHN  J.    COMER,   OP   CHICAGO,   ILLINOIS,   ASSIGNOR   TO   AUTOMATIC   ENUNCIATOR 

COMPANY,  OP  CHICAGO,  ILLINOIS,  A  CORPORATION  OP  ILLINOIS. 

RESONATOR. 

1,137,187. Specification  of  Letters  Patent.  Patented  Apr.  27,  1915. 

Application  filed  January  23, 1911.     Serial  No.  604,143. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  J.  Comer,  a 

citizen  of  the  United  States  of  America,  and 
resident  of  Chicago,  Cook  county,  Illinois, 

5  have  invented  a  certain  new  and  useful  Im- 
provement in  Resonators,  of  which  the  fol- 

lowing is  a  specification. 
My  invention  relates  to  resonators  in  gen- 

eral, such,  for  example,  as  those  employed  on 
10  talking  machines,  loud-speaking  telephones, 

horns  and  megaphones,  and  other  things  of 
similar  nature. 

The  principal  object  of  mv  invention  is  to 
provide  a  construction  whereby  the  length 

15  of  the  resonator  may  be  reduced  considerably 
without  impairing  the  efficiency  thereof.  In 
other  words,  and  by  my  invention,  a  short 
resonator  is  capable  of  producing  as  good 
results  as  a  much  longer  one  of  the  old 

20  style. 
It  is  also  an  object  to  provide  a  resonator 

adapted  more  especially  for  use  on  loud- 
speaking  telephone  receivers  for  conver- 

sational or  musical  or  similar  purposes  re- 
25  quiring  amplification  of  the  sound  to  pro- 

duce the  desired  effect. 
To  the  foregoing  and  other  useful  ends 

rny  invention  consists  in  matters  hereinafter 
set  forth  and  claimed. 

30  In  the  accompanying  drawings — Figure  1 
is  a  longitudinal  section  of  a  resonator  em- 

bodying the  principles  of  my  invention, 
showing  a  telephone  receiver,  of  the  loud 
speaking  type,  disposed  within  the  outer  or 

35  larger  end  of  the  resonator,  whereby  the 

same  may  be  used,  for  example,  for  trans- 
mitting music  telephonically.  Fig.  2  is  a 

front  elevation  of  the  structure  shown  in 
Fig.   1.     Figs.  3  and  4  are  similar  views 

40  showing  a  different  form  of  my  invention. 
Figs.  5  and  6  are  similar  views  showing  still 
another  form  of  my  invention.  Figs.  7  and 
8  are  similar  views  showing  still  another 
form  of  my  invention. 

45  As  thus  illustrated,  and  referring  more 
particularly  to  Figs.  1  and  2,  my  invention 
comprises  an  outer  bell-mouthed  section  A, 
having  its  small  end  closed  by  a  diaphragm 
or  plate  a,  and  an  inner  section  B,  which 

50  latter  is  also  tapered  in  one  direction,  but 
the  two  sections  being  disposed  in  opposite 
directions.  The  telephone  receiver  C  is  ar- 

ranged to  enunciate  into  the  small  end  of  the 

inner  section  B,  and  may  be  of  any  suitable 
character.    The  resonator  sections  A  and  B  55 
may  be  of  sheet  metal  or  any  other  suitable 
material.    The  larger  end  of  the  inner  sec- 

tion B  is  of  less  diameter  than  the  smaller 
end  of  the  outer  section  A,  whereby  the 
sound  waves  coming  out  of  the  said  inner  60 
section  will  impinge  upon  the  wall  a,  be  de- 

flected thereby,  and  then  travel  back  outside 
of  the  inner  section  and  out  through  the 
larger  end  of  the  outer  section  A,  being  thus 

successively  amplified  by  telescoped  resona-  65 
tor  sections  disposed  alternately  in  opposite 
directions.    In  this  way  a  short  resonator  is 
capable  of  producing  a  resonating  effect  as 
good,  or  substantially  so,  as  with  one  much 
longer  of  the  ordinary  form.     And,  more-  70 
over,  the  bell  mouth  of  the  resonater  becomes 

the  inclosing  chamber  for  the  sound-produc- 
ing device. 

Figs.  3  and  4  show  substantially  the  same 
construction  as  that  previously  described,  75 
except  that  in  this  case  the  inner  section  B  is 
reversed,  and  a  third  or  intermediate  sec- 

tion D  interposed  between  said  inner  section 
and  the  outer  section  A,  the  construction 

carrying  out  the  idea  of  alternately  revers-  80 
ing  the  sections  to  obtain  in  a  short  resona- 

tor the  effect  of  a  long  one  of  the  old  type. 

In  Figs.  1  and  2,  the  receiver  C  is  sup- 
ported on  the  end  of  the  inner  section  B, 

and  the  latter  is  supported  by  spiders  b  that  85 
are  secured  to  the  outer  section  A  in  any 
suitable  manner.  In  Figs.  3  and  4,  however, 
the  receiver  C  is  secured  to  the  end  wall  of 

the  outer  section,  and  the  section  D  is  sup- 
ported by  the  spicier  d  attached  to  the  inner  90 

section  B,  which  latter  is  secured  to  the  re- 
ceiver. 

In  Figs.  5  and  6,  the  construction  is  prac- 
tically the  same  as  in  Figs.  1  and  2,  except 

that  the  receiver  C,  instead  of  being  dis-  95 
posed  inside  of  the  resonator,  is  mounted 
vertically  on  a  base  c  and  connected  by  an 

elbow  c1  with  the  inner  .section  B,  which  lat- 
ter is  supported  and  arranged  relative  to 

the' outer  section  A  in  exactly  the  same  man-  100 
ner  as  that  shown  in  Figs.  1  and  2.  Here, 
again,  therefore,  the  resonator,  although 
short,  has  the  same  power  and  effect  as  a 
long  one  of  the  old  style. 

In  Figs.  7  and  8,  the  construction  is  the  105 
same  as  that  shown  in  Figs.  3  and  4,  except 
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that  in  this  case  the  resonator  is  made 
shorter  by  arranging  the  receiver  C  outside 
of  the  smaller  end  of  the  outer  section  A,  so 
that  the  resonator  extends  in  continuation 

5  of  the  end  of  said  receiver. 
Thus  my  improved  resonator  contemplates 

a  plurality  of  telescoped  sections  disposed 
alternately  in  opposite  directions.  The  mini- 

mum number  of  sections  is  two,  while  the 
10  maximum  number  is  unlimited.  In  other 

words,  and  as  will  be  seen,  this  alternate  re- 
versal of  the  sections,  one  within  another, 

may  be  carried  out  indefinitely,  thereby  in 
effect  increasing  the  length  and  size  of  the 

15  resonator,  but  without  actually  increasing 
the  length. 

The  proportions  and  adjustment  of  the 
sections  relative  to  each  other  are  preferably 
such  that  a  maximum  acoustical  effect  is 

20  produced,  which  can  be  ascertained  by  mov- 
ing the  sections  in  and  out  until  the  best 

effect  is  obtained,  which  means  that  the  same 
are  in  proper  acoustical  adjustment,  and 
then  fastening  them  in  such  position. 

What  I  claim  as  my  invention  is:  25 
In  an  apparatus  of  the  class  described,  the 

combination  of  a  plurality  of  resonator 
horns  disposed  one  within  the  other  and  ta- 

pered in  opposite  directions  and  being  unre- 
strictedly open  at  their  larger  ends,  and  pro-  30 

vided  with  perpendicular  walls  at  their 
smaller  ends,  the  larger  open  end  of  the 
inner  horn  being  of  less  diameter  than  the 
smaller  end  of  the  outer  horn  within  which 

it  is  disposed,  and  spaced  annular ly  and  35 
endwise  from  the  walls  of  said  outer  horn, 
and  spacer  members  positioned  adjacent 
both  ends  of  the  inner  horn  for  supporting 
the  inner  horn  at  two  separated  points  with- 

in the  outer  horn  and  in  concentric  relation  40 
to  said  outer  horn. 

Signed  by  me  at  Chicago,  Illinois,  this 
18th  day  of  January,  1911. 

JOHN  J.  COMER. 

Witnesses : S.  Lewis, 

E.  H.  Clegg. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Lewis  H.  Hats  and 

Gustaf  W.  Johnson,  residents  of  Spokane, 
Washington,  and  Mace,  Idaho,  respectively, 

5  (whose  post-office  addresses  are  Spokane, 
Washington,  and  Mace,  Idaho,  respectively,) 
have  invented  a  new  and  useful  Automatic 

Lid-Support,  which  invention  is  fully  set 
forth  in  the  following  specification. 

10  Our  invention  is  an  automatic  lid-support, 
intended  primarily  for  a  box  or  other  re- 

ceptacle provided  with  a  hinged  cover  or  lid 
and  having  a  rigid  rod  or  stay-bar  pivoted 
or  otherwise  mounted   upon   the  lid,   and 

15  adapted  to  be  temporarily  secured  at  its 
lower  end,  for  propping  the  lid  open  in 
raised  position.  In  previous  devices  of  this 
character,  the  lid-support  has  been  secured 
in  its  raised  position  as  by  a  thumb-screw 

20  or  similar  catch  which  requires  manipula- 
tion,— one  hand  being  employed  for  lifting 

(or  lowering)  the  lid  while  the  other  hand 
manipulates  the  catch  or  other  device.  And, 
although  spring-catches  have  been  employed 

25  for  this  purpose,  automatically  locking  the 
lid-support  in  its  raised  position,  neverthe- 

less they  require  manipulation  in  order  to 
lower  the  lid, — thus  also  requiring  the  em- 

ployment of  both  hands. 
30       The  object  of  our  invention  is  to  provide 

automatic  means  for  locking  and  for  releas- 
ing the  lid-support,  so  that  the  lid  can  be 

raised  and  lowered  by  one  hand  alone. 
Our  invention  comprises  the  employment 

35  of  means,  such  as  a  projection  on  the  rela- 
tively-movable supporting-rod  or  lid-sup- 

port, and  a  relatively-stationary  seat  for 
holding  the  supporting-rod  in  its  raised  po- 

sition, and  means,  such  as  a  pivoted  dog, 
40  for  guiding  and  forcing  said  projection 

(when  used)  into  said  seat  (when  used), 
said  dog  or  other  device  being  operated  by 
subsequent  upward  movement  of  the  sup- 

porting-rod so  as  to  permit  said  projection 
45  to  ride  over  the  dog  in  lowering  the  lid. 

Although,  as  above  stated,  our  invention 
is  primarily  intended  for  use  with  a  box 
having  a  hinged  lid  or  cover,  yet  it  is  ap- 

plicable for  use  with  any  movable  rod  or 
50  supporting-member.    However,  for  the  sake 

of  clearness  we  shall  now  proceed  to  de- 
scribe our  invention,  in  connection  with  the 

annexed  drawings,  as  applied  to  an  ordinary 
box  with  a  hinged  cover. 

In  these  drawings,  Figure  1  is  a  sectional  55 
view  of  a  portion  of  a  box  or  lid,  giving  a 
side  view,  partly  in  section,  of  a  preferred 
embodiment  of  our  invention,  indicating  the 
lid  as  held  secured  in  its  raised  position. 
Fig.  2  is  a  side  view,  on  a  larger  scale,  of  60 
the  dog  and  a  portion  of  the  guide-bracket, 
with  another  position  of  the  dog  indicated 

by  broken  lines.  Fig.  3  shows  a  cross-sec- 
tion of  Fig.  2. 

Referring  to  these  drawings,  1  represents  65 
the  side  of  a  box  or  cabinet  or  other  re- 

ceptacle or  inclosure. 
2   represents  the  lid   or  cover  therefor, 

shown  as  hinged  to  the  rear  thereof  at  3. 
4  is  the  supporting  member  or  rod  pivoted  70 

at  5  to  a  bracket  6  secured  to  the  lid,  and 
extending  into  the  interior  of  the  box,  ad- 

jacent the  side- wall  1.    A  relatively-station- 
ary guide  for  the  movable  supporting-rod 

is  secured  to  the  side  of  the  box;  and  pref-  75 
erably  consists  of  a  bracket  which  comprises 
the  vertical  plate  7  secured,  as  at  its  lower 
end,  to  the  inner  face  of  the  wall  1  and  hav- 

ing the  horizontal  plate  8  at  its  top,  where 
it  may  be  secured  upon  the  upper  edge  of  80 
the  wall  1;  and  this  bracket  is  preferably 
provided  with  the  guide-slot  9   (located  in 
plate  8),  through  which  depends  the  sup- 

porting-rod 4.    The  plate  7  presents  on  its 
front  and  lower  edge  the  cam-projection  10,  85 
and  above  that  the  cutaway  portion  or  seat 
11   with   a   slightly   rearwardly-turned   lip 
12.    From  the  lower  portion  of  the  support- 

ing-rod 4  a  projection  13  extends  inwardly 
toward  the  adjacent  side- wall  1,  so  that  it  90 
will  impinge  upon  and  ride  over  the  cam 
10  when  drawn  upward  by  the  lifting  of  the 
lid  2.    The  effective  length  of  the  support- 

ing-rod 4 — that  is,  the  distance  between  its 
pivot  5  and  its  projection  13, — is  such  that  95 
when  the  lid  has  been  raised  to  the  desired 
extent,  the  projection  13  has  just  engaged 
the  flange  16  and  is  ready  to  be  dropped 
back  into  its  seat  11. 

The  dog  14  is  a  plate,  suitably  pivoted  as  100 
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at  15  on  plate  7.  At  its  upper  edge  the  dog 
is  provided  with  the  outwardly-turned  hori- 

zontal flange  16  that  is  located  just  above 
the  seat  11  and  in  the  path  of  the  projection 

5  13;  and  from  the  outer  edge  of  this  flange 
depends  the  nose  17  that  curves  forwardly 
and  extends  into  the  upper  portion  of  the 
seat  11  (with  clearance  at  the  bottom  and 
on  each  side).    Preferably  the  dog  is  so  piv- 

10  oted  that  normally  the  rear  of  its  flange  16 
rests  upon  the  adjacent  edge  of  plate  7.  The 
raising  of  lid  2  draws  the  rod  4  upwardly, 
through  the  guide-groove  9,  until  the  projec- 

tion 13  impinges  upon  and  rides  over  the 
15  cam  10,  which  causes  the  projection  to  en- 

gage the  under  side  of  flange  16  and  enter 
the  reentrant  angle  formed  by  nose  17, — the 
projection  abutting  against  the  forward  face 

of  the  nose.     Thereupon,  the  parts- become 
20  locked  against  further  upward  movement, 

and  the  projection  13  can  only  drop  into  the 
seat  11, — the  rod  and  the  lid  being  thus  se- 

curely held  in  raised  position.  Further  lift- 
ing of  the  lid,  however,  carries  the  projec- 

25  tion  13  behind  the  rear  face  of  nose  17  (tilt- 
ing the  dog  out  of  the  way,  as  indicated  in 

broken  lines  in  Fig.  2) ;  so  that  the  projec- 
tion 13  can  clear  the  dog  altogether,  the 

latter  then  dropping  back  to  its  normal  po- 
30  sition,  with  its  deflecting-flange  16  inter- 

posed to  prevent  the  projection  13  again 
entering  the  seat  11  on  its  downward  course ; 
and  consequently  the  lid  can  now  be  freely 
lowered  and  the  box  closed  by  one  hand 

35  alone.  In  short,  all  that  has  to  be  done  is  to 
raise  the  lid  as  far  as  it  will  go,  whereupon 
the  projection  drops  back,  by  gravity,  into 
its  seat  13,  and  the  lid  is  automatically  held 
securely  propped  open;  thereafter,  all  that 

40  is  to  be  done  is  to  first  raise  the  lid  slightly 
(whereupon  the  dog  tilts  by  gravity,  so  that 
its  flange  16  automatically  cuts  off  access  to 
the  seat  13)  and  then  lower  the  lid.  If  de- 

sired there  may  be  a  pair  of  such  automatic 
45  supporting-means,  one  on  each  side  of  the 

box  or  receptacle. 
We  have  thus  described  in  full  detail  a 

preferred  form  of  our  invention,  but  only 
for  the  sake  of  clearness,  since  our  invention 

50  is  not  limited  to  the  precise  construction  and 
arrangement  above  set  forth. 
Having  thus  described  our  invention,  we 

claim : 

1.  An  automatic  lid-support,  comprising 
55  a  red  adapted  to  be  secured  to  the  lid  and 

having  a  projection,  a  relatively-stationary 
guide  for  said  rod  having  a  cam  and  a  seat 
for  said  projection,  and  a  pivoted  dog  lo- 

cated adjacent  said  seat  and  extending 
60  above  said  seat  and  into  the  path  of  said  pro- 

jection. 
2.  An  automatic  lid-support,  comprising 

a  vertically  -  movable  supporting  -  member, 
means  for  supporting  the  same  in  its  raised 

position,  a  pivoted  dog  having  a  flange  and  65 
nose  interposed  in  the  upward  path  of  said 
member  and  blocking  it  against  further  up- 

ward movement  beyond  its  supported  posi- 
tion, said  dog  being  deflectable  by  a  suc- 

ceeding upward  movement  of  said  member  70 
so  as  to  permit  the  latter  to  pass  by  said  dog 
and  then  be  lowered. 

3.  An  automatic  lid-support,  comprising 
a  rod  having  a  projection,  a  stationary  seat 
for  said  pro j  ection,  and  a  pivoted  dog  extend-  7  5 
ing  normally  in  the  path  of  said  projection 
and  normally  preventing  it  from  passing 
upwardly  beyond  said  seat,  but  tiltable  by 
succeeding  upward  movement  of  said  pro- 

jection after  first  lowering  it  slightly,  so  as  80 
to  permit  the  latter  to  pass  beyond  said  dog. 

4.  An  automatic  support  for  the  hinged 
lid  of  a  box  or  the  like,  comprising  a  prop 

depending  from  a  pivot  on  the  lid  and  hav- 
ing a  projection,  a  stationary  guide  for  said  85 

prop  comprising  a  seat  for  said  projection, 
and  suitable  means  for  preventing  said  pro- 

jection being  drawn  completely  through 
said  guide  without  first  being  lowered  to 
rest  in  said  seat  and  thereby  support  said  lid  90 
in  raised  position. 

5.  An  automatic  lid-support,  comprising 
a  rigid  supporting-member,  a  stationary 
seat  for  supporting  the  same  in  raised  posi- 

tion, and  a  dog  normally  preventing  the  95 

passage  of  said  member  beyond  the  posi- 
tion of  being  engaged  by  said  seat,  said  dog 

being  tiltable  by  a  succeeding  upward  move- 
ment of  said  member  after  first  lowering  it 

slightly  and  permitting  return  of  the  latter.  100 
6.  An  automatic  lid-support,  comprising 

a  vertically  -  movable  supporting  -  member 
depending  from  the  lid  and  having  a  pro- 

jection, means  for  supporting  the  same  in 
its  raised  position,  said  means  consisting  10 5 
of  a  stationary  guide  for  said  upwardly- 
moving  member  having  a  tortuous  passage 
for  said  projection,  and  means  to  prevent  its 

passage  through  the  same  without  first  seat- 
ing it  in  a  reentrant  angle  of  said  passage  no 

and  thereby  supporting  the  lid. 
7.  An  automatic  support  for  the  hinged 

lid  or  cover  of  a  box  or  'he  like,  compris- 
ing a  vertically  movable  supporting-mem- 
ber depending  from  the  lid  and  having  a  115 

projection,  and  a  guide  therefor  carried  by 
said  box  and  having  a  substantially  re- 

shaped passageway  for  said  projection,  the 
parts  being  so  arranged  that  said  projec- 

tion can  be  passed  completely  through  said  120 
passageway  only  by  lowering  it  slightly 
while  in  its  intermediate  position  within 
said  passage  and  thereby  supporting  it  in 
a  seat  in  said  N -shaped  passage  ready  to  ba 
subsequently     passed     upward     completely  125 
through  the  same. 

8.  An  automatic  support  for  a  cover  or 
lid  of  a  box  or  the  like,  consisting  of  the 
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10 

combination  of  a  rigid  prop  depending  from 
said  lid,  a  stationary  support  upon  said  box 
for  engaging  said  prop  and  holding  the  lid 
in  raised  position  when  the  latter  has  been 
opened  and  then  slightly  lowered,  and 
means  positioned  to  be  moved  by  further 
lifting  of  said  lid  and  preventing  engage- 

ment between  the  parts  aforesaid  so  as  to 
permit  free  lowering  of  said  lid. 

In  testimony  whereof  we  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

LE./IS  H.HAYS. 
GUSTAF  W.  JOHNSON. 

Witnesses  for  Hays: 
Geo.  D.  Deter, 
Haeold  Hooker. 

Witnesses  for  Johnson: 
E.  Danielson, 
J.  B.   OsTEANDEB. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patients, 

Washington,  D.  C." 
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Application  filed  October  6, 1913.    Serial  No.  793,547. 

To  all  whom  it  may  concern  : 
Be  it  known  that  I,  Newman  H.  Hol- 

land, a  subject  of  the  King  of  Great  Britain, 
and  a  resident  of  West  Orange,  in  the 

5  county  of  Essex  and  State  of  New  Jersey, 
have  invented  a  certain  new  and  useful  In- 

vention in  Phonograph  -  Reproducers,  of 
which  the  following  is  a  description. 

The  present  invention  relates  to  phono- 
10  graph  reproducers,  and  has  for  its  principal 

object  the  provision  of  a  reproducer  capable 
of  withstanding  jarring  without  causing  the 
stylus  to  skip  from  one  thread  of  the  record 
groove  to  another,  thus  insuring  the  exact 

15  tracking  and  reproduction  of  the  record. 
In  an  application  of  Alexander  N.  Pier- 

man,   Serial   No.   685,836,   filed  March  23, 
1912,  and  entitled  Phonograph  reproducers, 
there  is  described  a  reproducer  in  which  the 

20  stylus  lever  is  carried  by  a  laterally  mov- 
able member  of  comparatively  small  inertia, 

whereby  the  stylus  is  permitted  to  follow 
the  record  groove  regardless  of  the  lateral 
irregularities  therein.     The  present  inven- 

25  tion  contemplates  more  particularly  the  im- 
provement of  reproducers  of  this  general 

type.  In  the  said  application,  the  stylus 
supporting  member  is  connected  to  the  float- 

ing weight  by  a  flat  spring  which,  while  per- 
30  mitting  lateral  movement  of  the  stylus  lever 

and  its  supporting  member  normally  tends 
to  maintain  the  stylus  lever  and  the  member 
supporting  the  same  in  central  position  and 
to  prevent  skipping  of  the  stylus  from  one 

35  record  groove  to  another. 
In  the  present  application,  improved 

means,  preferably  pneumatic,  are  provided 
for  preventing  the  skipping  of  the  stylus 
from  one  record  groove  to  another. 

40  In  order  that  the  invention  may  be  more 
clearly  understood,  reference  is  made  to  the 
accompanying  drawing  forming  a  part  of 
the  specification  and  in  which  the  same  ref- 

erence characters  are  used  to  designate  cor- 
45  responding  parts  throughout. 

In  the  drawings  Figure  1  is  an  elevation 
partly  broken  away  and  partly  in  section 
showing  a  reproducer  constructed  in  accord- 

ance with  my  invention ;  and  Fig.  2  is  a  bot- 
50  torn  view  thereof. 

The  sound  box  body  1  is  provided  with  a 
suitable  diaphragm  2,  held  in  position  in 
any  suitable  manner,  and  with  an  annular 
rim  or  flange  3.  Flange  3  is  provided  with 
a  depending  member  4,  which  may  be  of  any  55 
suitable  form,  but  is  here  shown  as  a  bracket 
integral  with  flange  3,  and  haviDg  a  lat- 

erally extending  lug  5.  Floating  weight  6 
is  connected  to  member  4  in  any  suitable 
manner,  but  preferably  by  means  of  a  pivot  60 
pin  or  stud  7  carried  by  a  pair  of  lugs  8,  8 
on  the  weight,  the  pin  being  mounted  in 
lug  5.  Lugs  8,  8  closely  engage  the  sides  of 
lug  5  to  prevent  lateral  movement  of  the 
weight  with  respect  to  the  sound  box.  This 
preferable  manner  of  mounting  the  weight 
confines  its  movement  to  a  direction  substan- 

tially at  right  angles  to  the  plane  of  dia- 
phragm 2.  A  member  9  of  small  inertia 

compared  with  floating  weight  6,  is  con- 
nected to  said  weight  by  any  suitable  resil- 

ient means,  as  for  example,  by  a  very  thin, 
flat  and  sensitive  spring  10  of  any  suitable 
material,  such  as  spring  steel,  rigidly  con- 

nected at  its  ends  to  floating  weight  6  and 
member  9  respectively.  Part  9  is  shown  as 
an  elongated  member  which  is  preferably 
mounted  in  a  position  substantially  parallel 
with  floating  weight  6  and  within  said 
weight  by  providing  a  central  recess  11 
in  said  weight  of  sufficient  width  to  allow 
considerable  lateral  movement  of  the  mem- 

ber therein.  Resilient  member  10  is  shown 
as  arranged  in  a  vertical  position  with  one 
of  its  ends  securely  fixed  to  weight  6,  at  the  85 
center  of  the  wall  closing  the  end  of  recess 
11,  while  the  other  end  of  member  10  is  fixed 
to  the  flat  end  12  of  member  9  at  its  vertical 
center  line.  As  here  shown,  the  horizontal 
axis  of  members  6,  9  and  10  coincide,  the  90 
construction  being  such  that  resilient  mem- 

ber 10  normally  maintains  part  9  in  a  cen- 
tral position  with  respect  to  weight  6. 

Mounted  on  member  9  in  any  suitable  way 
as  by  a  yoke  13  fastened  to  the  under  side  of  95 
said  member  and  pivot  pin  14  is  a  stylus 
lever  15  connected  to  diaphragm  2  in  any 
suitable  manner,  as  by  links  16  passing 
through  an  aperture  17  provided  in  said 
member  9.    Stylus  lever  15  carries  the  usual  100 
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stylus  18  adapted  to  track  the  threads  of 
the  record,  a  portion  of  which  is  shown  at 
19  in  Fig.  1. 

Lateral  movement  of  member  9  with  re- 
5  spect  to  the  diaphragm,  and  in  the  example 
shown  also  with  respect  to  the  floating 
weight,  is  confined  within  limits,  by  reason 
of  the  free  end  of  said  member  being  re- 

ceived in  a  stirrup  20  depending  from  the 
10  sound  box  body  1.  Member  21  is  a  brace 

connecting  the  separated  end  portions  of 
weight  6,  formed  by  recess  or  slot  11. 
Weight  6  is  provided  Avith  the  usual  groove 
22   in  order  that  the  mounting  of  stylus 

15  lever  15  on  member  9  may  be  readily  acces- 
sible. 

The  specific  structure  hereinbefore  de- 
scribed is  disclosed  in  the  application  here- 

inbefore referred  to  of  Alexander  N.  Pier- 
20  man  and  forms  per  se  no  part  of  the  present 

invention.  According  to  this  invention,  a 
member  23,  preferably  cylindrical  in  form, 
is  pivoted  to  the  member  9,  as  by  a  vertical 
pivot  24,  so  as  to  be  capable  of  movement 

25  about  said  pivot  in  a  direction  parallel  to 
the  floating  weight.  Member  23  is  slidable 
or  reciprocable  in  a  cylindrical  recess  25 
formed  in  the  floating  weight,  said  recess 
extending  tranversely  with  respect  to  the 

30  member  9.  There  is  a  comparatively  close 
fit  between  the  member  23  and  the  side  walls 
of  the  recess  25  so  that  movement  of  said 
member  into  said  recess  tends  to  compress 
the  air  in  the  bottom  of  the  same,  and  a 

35  dash  pot  action  is  thereby  obtained.  Ac- 
cordingly, although  the  member  9  and  the 

stylus  lever  carried  thereby  are  movable 
laterally  to  permit  the  stylus  to  follow  the 
lateral  irregularities  in  the  record  groove, 

40  any  sudden  movement  thereof  such  as  would 
be  produced  by  a  jar  to  the  reproducer  is 
prevented  by  the  damping  action  of  the  dash 

pot. It  is  to  be  understood  that  my  invention  is 
45  not  limited  to  the  connection  of  the  member 

9  to  the  floating  weight  by  a  spring  as  here- 
inbefore described,  as  the  said  member  may 

be  mounted  for  lateral  movement  in  numer- 
ous other  ways.    Various  other  changes  may 

50  be  made  in  the  specific  structure  disclosed 
without  departing  from  the  spirit  of  my  in- 
vention. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  protect  by  Let- 

55  ters  Patent  of  the  United  States  is  as  fol- 
lows : 

1.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  having  a  dia- 
phragm   mounted    therein,    of    a    floating 

60  weight  mounted  on  said  sound  box,  a  mem- 
ber mounted  on  said  floating  weight  and  free 

to  oscillate  laterally  with  respect  to  the 
same,  a  stylus  lever  connected  to  said  dia- 

phragm and  pivotally  mounted  on  said  mem- 
ber, and  pneumatic  means  for  damping  the  65 

lateral  movement  of  said  member,  substan- 
tially as  described. 

2.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  having  a  dia- 
phragm   mounted    therein,    of    a    floating  70 

weight  mounted  on  said  sound  box,  a  mem- 
ber mounted  on  said  floating  weight  and  free 

to  oscillate  laterally  with  respect  to  the  same, 
a  stylus  lever  connected  to  said  diaphragm 
and  pivotally  mounted  on  said  member,  and  75 

a  dash  pot  for  damping  the  lateral  move- 
ment of  said  member,  substantially  as  de- 

scribed. 

3.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  having  a  dia-  80 

phragm  mounted  therein,  a  floating  weight 
mounted    on    said    sound    box,    a    member 
mounted  on  said  floating  weight  and  free 
to  moAre  laterally  with  respect  to  the  same,  a 
stylus  lever  connected  with  said  diaphragm  85 
and  pivotally  mounted  on  said  member,  and 

a  dash  pot  for  damping  the  lateral  move- 
ment of  said  member,  said  dash  pot  compris- 

ing a  reciprocatory  member  pivotally  con- 
nected to  said  laterally  movable  member,  90 

substantially  as  described. 
4.  In  a  phonograph  reproducer,  the  com- 

bination with  a  sound  box  having  a  dia- 
phragm   mounted    therein,    of    a    floating 

weight  mounted  on  said  sound  box,  a  mem-  95 
ber  mounted  on  said  floating  weight  and  free 
to  oscillate  in  a  direction  substantially  par- 

allel to  said  floating  weight,  a  stylus  lever 
connected  to  said  diaphragm  and  pivotally 
mounted  on  said  member,  and  pneumatic  100 
means  for  damping  the  movement  of  said 
member  parallel  to  said  weight,  substan- 

tially as  described. 
5.  In  a  phonograph  reproducer,  the  com- 

bination with  a  sound  box  having  a  dia-  105 
phragm  mounted  therein,  of  a  member  free 
to  oscillate  laterally  with  respect  to  said 
sound  box,  a  stylus  lever  connected  to  said 
diaphragm  and  pivotally  mounted  on  said 
member,  and  pneumatic  means  for  damping  110 
the  lateral  movement  of  said  member,  sub- 

stantially as  described. 

6.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  having  a  dia- 

phragm mounted  therein,  of  a  member  free  115 
to  oscillate  laterally  with  respect  to  said 
sound  box,  a  stylus  lever  connected  to  said 
diaphragm  and  pivotally  mounted  on  said 
member,  and  a  dash  pot  for  damping  the 
lateral  movement  of  said  member,  substan-  120 
tially  as  described. 

7.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  having  vibratory 

means  mounted  therein,  of  a  stylus  lever 
connected  with  said  vibratory  means  and  125 
free  to  oscillate  laterally  with  respect  to  said 
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sound  box,  and  pneumatic  means  for  damp- 
ing the  lateral  movement  of  said  lever,  sub- 

stantially as  described. 
8.  In  a  phonograph  reproducer,  the  com- 

bination with  a  sound  box  having  vibratory 
means  mounted  therein,  of  a  stylus  lever 
connected  with  said  vibratory  means  and 
free  to  oscillate  laterally  with  respect  to  said 
sound  box,  and  pneumatic  means  comprising 

a  dash  pot  for  damping  the  lateral  move- 
ment of  said  lever,  substantially  as  de- 

scribed. 
This  specification  signed  and  witnessed 

this  3rd  day  of  October,  1913. 
NEWMAN  H.  HOLLAND. 

Witnesses : 
Frederick  Bachmann, 
Mary  J.  Laidlaw. 

10 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

1  Commissioner  of  Patents, 
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To  all  whom  it  may  concern : 
Be  it  known  tliat  I,  Frank  F.  Latta,  a 

citizen  of  the  United  States,  and  a  resident 
of  Wadena,  in  the  county  of  Wadena  and 

5  State  of  Minnesota,  have  invented  certain 
new  and  useful  Improvements  in  Attach- 

ments for  Shaving-Machines,  of  which  the 
following  is  a  description. 
My  invention  relates  to  machines  for  shav- 

10  ing  sound  records  when  it  is  desired  to  re- 
move the  record  surface  therefrom,  in  order 

that  a  new  surface  may  be  presented  to  be 
recorded  upon,  and  more  particularly  to  an 
attachment  for  such  machines  whereby   a 

15  uniform  depth  for  cuts  taken  by  said  ma- 
chine may  be  secured  by  persons  having  lit- 

tle skill  in  the  operation  thereof. 
It  is  customary  in  preparing  for  a  new 

impression  a  sound  record  which  contains  a 
20  record  no  longer  desired,  to  take  two  cuts 

over  the  surface.  The  first  of  these  is  in- 
tended to  remove  the  old  record,  and  the 

second  to  finish  the  surface  for  a  new  rec- 
ord.   In  taking  this  second  cut,  there  is  a 

25  tendency  to  set  the  cutting  tool  too  deep; 
so  that  the  wax-like  material  forming  the 
record,  instead  of  being  shaved  off  smoothly, 
is  torn  off;  and  the  resultant  surface  is  full 
of  pin  holes.    These  holes  cause  a  crackling 

30  sound  when  a  reproducer  is  moved  over  the 
new  surface;  and  a  record  cut  in  the  newly 
prepared  surface  by  a  recording  stylus  is 
accordingly  imperfect.  When  the  pin  holes 
are  numerous,  it  is  difficult  to  understand 

35  the  record  when  the  latter  is  reproduced  on 
a  phonograph.  Furthermore,  as  it  has  here- 

tofore been  necessary  to  stop  the  shaving 
machine  and  use  considerable  care  when  ad- 

justing the  knife  for  a  second  cut,  consider- 
40  able  time  has  been  necessary  for  such  an 

adjustment. 
My  invention  has  for  its  object  the  ob- 

viation  of  the  above  named  objections  by 
the  provision  of  a  simple  attachment  adapt- 

45  ed  to  be  readily  applied  to  shaving  machine* 
whereby  a  second  or  finishing  cut  of  a  fixed 
and  predetermined  amount  may  be  secured 
by  a  simple  manipulation  of  the  said  attach- 

ment without  stopping  the  machine. 
50      In  order  that  my  invention  may  be  more 

fully  understood,  attention  is  hereby  direct- 
ed to  the  accompanying  drawing,  forming 

part  of  this  specification  and  in  which: — 
Figure  1  is  a  side  view  of  the  preferrred 

form  of  my  improved  attachment  applied  55 
to  a  well  known  type  of  shaving  machine, 
the  dotted  lines  showing  the  adjustment  for 
a  first,  or  roughing,  cut  and  the  solid  lines 
the  adjustment  for  a  second,  or  finishing 
cut.  Fig.  2  is  a  horizontal  section  on  the  60 
line  2 — 2  of  Fig.  1  looking  in  the  direction  of 
the  arrow ;  Fig,  3  is  a  vertical  section  taken 
one  the  line  3 — 3  of  Fig.  2  and  showing 
my  improved  attachment  in  position  for  a 
first  or  roughing  cut;  Fig.  4  is  a  similar  65 
view,  but  showing  my  improved  attachment 
in  position  for  a  second  or  finishing  cut. 
Figs.  5  and  6  are  perspective  views  of  modi- 

fications of  my  attachment  showing  in  dot- 
ted lines  the  adjacent  portions  of  a  shaving  70 

machine;  and  Figs.  7  and  8  are  side  views 
of  still  another  modification,  the  former 
view  showing  my  attachment  in  position 
for  a  finishing  and  the  latter  view  for  a 
roughing  cut.  75 

In  all  the  views,  like  parts  are  designated 
by  the  same  reference  numerals. 

Referring  to  Fig.  1, 1  represents  the  frame 
of  a  shaving  machine  having  a  mandrel  2 
for  supporting  the  record  3.  An  arm  or  80 
frame  4  carries  a  clamp  5  for  adjustably 
and  removably  holding  the  shaving  knife 
6,  the  said  arm  being  supported  on  the  back 
rod  7  and  the  straight  edge  8  of  the  frame 
1,  and  being  adapted  to  be  moved  longitu-  85 
dinally  of  the  record  by  the  feed  screw  9 
with  which  cooperates  the  feed  nut  10  car- 

ried by  the  spring  support  11  secured  to 
the  arm  4  in  the  manner  common  in  ma- 

chines of  this  type.  90 
In  the  preferred  form  of  my  invention, 

which  is  shown  in  Figs.  1  to  4  inclusive, 
that  portion  of  the  arm  4  which  is  adjacent 
the  straight  edge  8  is  provided  with  a  re- 

cess 12  having  an  opening  12'  immediately  95 
above  said  straight  edge.  In  this  recess 
is  rotatably  mounted  a  bar  13  having  a  flat- 

tened side  14  adapted  to  engage  the  upper 
face  of  the  straight  edge  8  as  shown  in  Fig. 
4,  when  the  said  bar  is  in  one  of  its  posi-  100 
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tions  of  adjustment.  When  the  bar  13  is 
rotated  from  this  position,  the  curved  por- 

tion 14'  of  its  periphery  is  caused  to  en- 
gage the  straight  edge  8  as  shown  in  Fig.  3 

5  and  raise  or  cam  upwardly  the  forward  por- 
tion of  the  arm  4,  thereby  turning  the  latter 

about  the  back  rod  7  as  an  axis.  This  piv- 
otal movement  of  the  arm  4  carries  the  cut- 
ting edge  of  the  tool  6  away  from  the  axis 

10  of  the  record  3.  In  order  to  permit  an  easy 
manipulation  of  the  rod  13,  a  lever  15  is 
secured  to  one  end  thereof.  A  pin  16  se- 

cured to  the  other  end  of  the  said  bar  pre- 
vents displacement  thereof  from  the  recess 

15  12  and,  in  conjunction  with  a  stop  17  pref- 
erably secured  to  the  arm  4,  limits  the  ro- 
tation of  the  said  bar  in  an  anti-clockwise 

direction,  as  shown  in  Fig.  1,  when  the  arm 
4  is  in  its  elevated  position.     It  is  evident 

20  that  the  location,  size,  and  cross  section  of 
the  bar  13  may  be  so  chosen  as  to  secure  any 
amount  of  movement  of  the  cutting  edge 
of  the  tool  6  that  may  be  necessary  to  at- 

tain the  desired  result.    The  desired  amount 

25  of  movement  of  the  tool  6  may  also  be  ob- 
tained by  placing  a  member  of  the  proper 

thickness  between  the  opposite  faces  of  the 
bar  4  and  the  straight  edge  8  and  later 
withdrawing  this  member.     Several  means 

30  for  performing  this  operation  are  shown  in 
Figs.  5  to  8  inclusive. 

In  Fig.  5,  18  is  a  flat  strip  preferably 
made  of  sheet  metal  having  a  central  portion 
adapted  to  be  placed  between  the  bar  4  and 

35  straight  edge  8  and  having  resilient  extremi- 
ties 18',  18'  upwardly  and  inwardly  bent 

and  detachably  engaging  opposite  sides  of 
the  bar  4. 

In  the  modification  shown  in  Fig.  6,  the 
40  strip  19  is  provided  with  a  section  20  adapted 

to  engage  the  top  of  the  projection  or  finger- 
hold 4'  on  the  arm  4,  two  resilient  side 

members  21,  21  integral  with  the  said  sec- 
tion and  adapted  to  engage  the  sides  of  said 

45  arm,  and  two  lips  22,  22  respectively  integral 
with  the  said  side  members  and  adapted  to 
be  inserted  between  the  bar  4  and  the 

straight  edge  8.  Two  ears  23,  23,  prefer- 
ably stamped  outwardly  from  the  side  mem- 

50  bers  21,  21  respectively,  are  adapted  to  be 
engaged  by  the  fingers  of  the  operator  of  the 
machine  to  shift  the  position  of  the  strip  19. 

In  the  modification  shown  in  Figs.  7  and 
8,  a  vertical  rod  24  having  a  knurled  head 

55  25  at  one  end  and  a  transverse  pin  26  at  the 
other  end  is  rotatably  mounted  in  the  ex- 

tension 4'.  By  raising  the  arm  4,  and  rotat- 
ing the  rod  24,  the  pin  26  can  at  will  be 

either  inserted  between  or  withdrawn  from 

60  engagement  with  the  said  arm  and  the 
straight  edge  8.  A  notch  27  in  the  arm  4  in 
which  the  upper  part  of  the  pin  26  is  en- 

gaged when  the  said  arm  is  in  its  raised 
position,   prevents   accidental   displacement 

of  the  said  pin ;  and  a  stop  28  secured  to  the 
rod  24  adjacent  the  knurled  head  25  limits 
the  downward  movement  of  the  said  rod. 

In  operation,  the  record  or  blank  to  be 
shaved  is  placed  on  the  mandrel  2,  the  arm 
4  is  elevated  by  my  improved  attachment, 
and  the  knife  6,  having  been  adjusted  to- 

ward and  into  engagement  with  the  record 
through  the  clamp  5  and  locked  in  place,  is 
fed  along  the  record  to  take  a  first  or  rough- 

ing cut.  When  it  is  desired  to  take  a  finish- 
ing cut,  the  desired  adjustment  of  the  cut- 

ting tool  can  be  obtained  by  lowering  the 
arm  4  into  engagement  with  the  straight 
edge  8  either  by  raising  the  lever  15  when 
the  modification  shown  in  Figs.  1  to  4  in- 

clusive is  employed  or  by  removing  the  mem- 
bers inserted  between  the  arm  4  and  the 

straight  edge  when  the  modifications  shown 
in  Figs.  5  to  8  inclusive  are  employed,  when 
the  finishing  cut  can  be  taken  without  fur- 

ther adjustment  of  the  knife  6.  By  the  em- 
ployment of  the  spring  11  for  supporting  the 

feed  nut  10  from  the  arm  4,  the  feed  nut  is 
held  firmly  in  engagement  with  the  feed 
screw  for  both  roughing  and  finishing  cuts. 

While  my  improved  attachment  is  pri- 
marily designed  for  adjusting  the  tool  in 

taking  second  cuts,  it  may  obviously  be  em- 
ployed for  such  an  adjustment  when  any  cut 

is  being  taken.  In  such  a  case,  the  arm  4  is 
elevated,  the  tool  is  placed  very  lightly  in 
engagement  with  the  record  surface,  and  the 
said  arm  being  then  lowered,  the  cut  is  taken. 
Furthermore,  while  several  means  for  carry- 

ing my  invention  into  effect  have  been  shown 
by  me,  various  other  means  may  be  em- 

ployed; and  my  invention  is  limited  only 
as  defined  by  the  terms  of  the  appended 
claims. 

Having  now  described  my  invention  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent  of  the  United  States  is  as  fol- 
lows: 

1.  In  a  device  of  the  class  described,  the 
combination  with  a  record  support,  of  a 
shaving  knife,  supporting  means  for  said 
knife,  said  knife  being  adjustable  with  re- 

spect to  said  supporting  means  in  a  direc- 
tion toward  said  record  support,  and  posi- 

tioning means  comprising  a  cam  member 
having  a  flattened  bearing  surface,  said  posi- 

tioning means  coacting  with  said  supporting 
means  and  being  operable  without  altera- 

tion of  the  position  of  said  knife  with  re- 
spect to  said  supporting  means  to  cause 

movement  of  said  knife  toward  said  record 

support  an  amount  always  equal  to  a  pre- 
determined depth  of  cut  for  said  knife,  sub- 

stantially as  described. 
2.  The  combination  with  a  record  sup- 

port, of  a  shaving  knife,  supporting  means 
for  said  knife,  said  knife  being  adjustable 
with  respect  to  said  supporting  means  in  a 
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direction  toward,  said  record  support,  posi- 
tioning means  comprising  a  cam  having  a 

flattened  bearing  surface,  said  positioning 
means  coacting  with  said  supporting  means 

5  and  being  operable  without  alteration  of  the 
position  of  said  knife  with  respect  to  said 
supporting  means  to  cause  movement  of 
said  knife  toward  said  record  support  an 
amount  always  equal  to  a  predetermined 

10  depth  of  cut  for  said  knife,  and  means  for 
producing  a  relative  feeding  movement  be- 

tween said  supporting  means  and  said  rec- 
ord support,  said  feed  producing  means  be- 
ing operative  for  different  positions  of  oper- 

ation of  said  positioning  means,  substan- 
tially as  described. 

This  specification   signed  and  witnessed 
this  26th  day  of  Dec.  1910. 

FRANK  F.  LATTA. 
Witnesses : 

H.  J.  Maxfield, 
Geo.  E.  Harris. 

15 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 
THEODORE  METZELER,  OF  NEW  YORK,  N.  Y. 

TALKING-MACHINE. 

1,137,883. Specification  of  Letters  Patent.  Patented  May  4,  1915. 

Application  filed  April  6, 1914.     Serial  No.  829,822. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Theodore  Metzeler, 

a  citizen  of  the  United  States  of  America, 
and  a  resident  of  the  borough  of  Brooklyn. 

5  county  of  Kings,  city  of  New  York,  State 
of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Talking-Machines, 
of  which  the  following  is  a  specification. 

This  invention  relates  to  talking  machines 
10  and  has  as  its  objects  the  production  of  such 

machines  in  a  simple,  compact  and  portable 
form ;  the  production  of  such  machines  which 
may  be  used  without  an  amplifying  horn  but 
will  still  give  an  amplified  sound  in  a  manner 

15  pleasing  to  the  ear,  together  with  means  for 
intermittently  damping  the  sound  so  as  to 
produce  the  effect  of  a  swell  in  tone.  I  ac- 

complish these  objects  by  extremely  simple 
and  inexpensive  means  together  with  other 

20  objects  as  will  hereinafter  appear. 
The  preferred  form  of  device  is  so  con- 

structed as  to  simulate  a  dress-suit  case,  with 
a  smooth,  unbroken  outer  surface,  without 
unseemly  or  conspicuous  projections  or  pro- 

25  jecting  apparatus  of  any  kind  extending 
through  any  portion  of  it.  To  arrange  the 
talking  machine  apparatus  and  the  neces- 

sary records,  preferably  in  disk  form,  within 
such  comparatively  flat  and  thin  space  is 

30  also  one  of  the  objects  of  my  invention. 
In  the  following  I  have  described,  in  con- 

nection with  the  accompanying  drawings, 
the  preferred  form  of  my  invention,  the 
features  thereof  being  more  particularly  set 

85  forth  hereinafter  in  the  claims. 
In  the  drawings  Figure  1  is  a  perspective 

view  of  one  form  of  my  talking  machine, 
with  the  casing  open  and  the  parts  assem- 

bled ready  for  the  closing  of  the  casing  and 
40  for  transportation ;  Fig.  2  is  a  detail  of  one 

portion  of  the  casing  on  the  broken  line  2 — 2 
of  Fig.  1,  showing  a  means  for  supporting 
the  reproducer  arm,  when  not  in  use,  in  the 
cover  or  lid  of  the  casing;  Fig.  3  is  a  sec- 

45  tional  view,  parts  being  broken  away,  on  the 
line  3 — 3  of  Fig.  1,  showing  the  relation  of 
the  disk  records  to  the  cover  of  the  casing 
and  the  cushioning  belt  holding  the  records 
in  place  and  preventing  them  from  being 

50  damaged  by  the  other  parts  of  the  machine  ; 
Fig.  4  is  a  perspective  view  of  the  casing 
closed ;  and  Fig.  5  is  a  front  elevation  show- 

ing the  talking  machine  proper  in  operative 
position,  the  resonance  chamber  or  sound 

55  amplifying  box  being  shown  in  transverse 
vertical  section. 

Similar  numerals  of  reference  indicate 
similar  parts  throughout  the  several  views. 

As  shown  in  the  drawings  the  casing  com- 
prises two  portions,  10  and  11,  portion  10  60 

being  adapted  to  contain  the  talking  ma- 
chine apparatus  proper,  as  hereinafter  re- 
ferred to,  and  portion  11  being  adapted  to 

contain  the  disk  records  and  reproducer  arm 
when  not  in  use,  and  to  act  as  a  cover  to  the  65 
portion  10.  Portions  10  and  11  are  shown 
as  hinged  together  by  hinges  12,  12,  and 
provided  respectively  with  a  hasp  or  lock 
13  for  securing  the  two  portions  together 
when  in  closed  position,  and  with  a  handle  70 
14  for  the  ready  carrying  of  the  apparatus. 
15  indicates  a  disk  support  mounted  to  ro- 

tate on  motor  shaft  16  in  the  usual  manner, 
the  shaft  16  being  driven  by  any  suitable 
motor  mechanism  (not  shown)  housed  in  75 
portion  10  of  the  casing  beneath  disk  sup- 

port 15.  17  indicates  a  suitable  brake  de- 
vice for  controlling  the  starting  and  stop- 
ping of  disk  support  15  and  18  a  suitable 

regulating  device  for  the  motor.  These  fea-  80 
tures  constitute  no  part  of  my  invention  and 

may  be  of  any  well-known  and  suitable  con- 
struction. 

19   indicates   the   resonance   chamber   or 

sound  amplifying  box  arranged  at  one  end  85 
of  portion  10.    The  walls  of  chamber  19  are 
of   a   suitable   resonant   material,   such    as 

wood,   and  the  chamber  is  preferably   V- 
shaped  in  cross  section  as  shown  in  Fig.  5, 
the  ends  of  the  chamber  being  sloped  or  90 
beveled   from  the  top   toward   the  bottom 
thereof  as  shown  in  Fig.  1,  the  chamber,  as 
shown,  being  thus  in  the  form  of  a  triangu- 

lar prism  extending  across  the  end  of  por- 
tion 10  with  the  end  walls  of  the  chamber  95 

flaring  outwardly  and  upwardly. 
The  reproducer  21,  as  well  as  the  repro- 

ducer arm  22,  may  be  of  any  ordinary  and 
well  known  type  and  construction. 

23  indicates  a  collar  at  the  end  of  the  re-  100 
producer  arm,  adapted  to  have  pivotal  con- 

nection with  said  arm  and  to  be  fitted  down- 
wardly within  socket  piece  24  carried  by 

bridge  25  extending  across  the  middle  por- 
tion of  resonance  chamber  19.    The  bridge  105 

25  is  preferablv  made  of  wood  and  is  pro- 
vided with  an  aperture  25'  registering  with 

the  opening  in  socket  piece  24.    The  sound 
waves  from  the  reproducer  are  thus  con- 

veyed by  the  reproducer  arm  through  socket  110 

piece  24   and   aperture   25'   into   resonance 
chamber  19  whence  the  sound  Waves  emerge 
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through  the  spaces  at  either  side  of  bridge 
25.  The  form  of  resonance  chamber  de- 

scribed has  proved  to  give  a  very  clear, 
sweet  and  loud  amplification  of  the  sound 

6  waves  coming  from  the  reproducer  and 
without  the  necessity  of  using  an  amplify- 

ing horn,  or  other  sound  conveying  conduit. 
As  the  machine  is  especially  designed  for 

ready  portability  in  complete  form  ready 
10  for  use  at  picnics  or  other  transient  enter- 

tainments, the  casing  is  adapted  to  provide 
means  for  accommodating  a  considerable 
number  of  records,  the  whole  device  being  a 
complete  single,  unitary  or  self  contained 

15  apparatus.  The  records  are  indicated  by  E, 
and  are  shown  as  housed  within  portion  or 
cover  11  of  the  casing,  and  held  in  place  by 
a  strap  26.  As  shown,  I  have  employed  a 
strap  having  its  outer  ends  attached  to  cover 

20  11  at  points  27  and  28,  the  inner  ends  being 
adjustably  connected  by  buckle  29.  The 
sizes  of  the  casings  may  be  varied  to  accom- 

modate records  of  different  diameters,  the 
casing  being  preferably  so  constructed  that 

25  the  disks  are  in  tangential  contact  with  the 
opposite  imier  walls  and  one  end  of  the  same. 
The  strap  26  holds  the  disks  in  place  on  the 
free  side  and  forms  a  cushion  for  the  disks 
against  the  end  wall  of  the  casing.    Strap  26 

30  moreover  prevents  the  records  from  contact- 
ing with  the  socket  piece  24  or  shaft  16 

should  they  project  sufficiently  into  the  cover 
when  the  casing  is  closed,  both  the  strap  and 
the  socket  and  shaft  being  preferably  so 

35  alined  as  to  be  superposed  when  the  casing 
is  closed.  For  this  reason  the  strap  is  pref- 

erably made  of  fabric  or  other  soft  flexible 
material  which  will  not  damage  or  abrade 
the  records  and  constitutes,  in  effect,  a  cush- 

40   ioning  device  preventing  the  records  from 
coming  into  any  damaging  or  abrading  con- 

tact with  any  other  part  of  the  device,  es- 
pecially while  undergoing  transportation. 

When  disassembled  and  the  casing  is  ready 
45  to  be  closed  the  reproducer  and  its  arm  are 

supported  in  cover  11,  by  frictional  contact 

between  sleeve  23  and  socket  piece  24a,  as 
well  as  by  being  seated  in  recessed  block  30 
secured  at  one  end  of  the  cover.    Block  30 

50  is  also  provided  with  a  notch  or  recess  30' 
at  the  bottom  into  or  through  which  the 
shank  of  winding  crank  31  is  slipped  to  hold 
the  same  securely  in  position. 

32,  32,  indicate  dampers  or  sound  dead- 
55  eners  hinged  or  otherwise  secured  at  one 

side  of  the  openings  into  resonance  chamber 
19  and  at  either  side  of  bridge  25.  The 
deadeners  32  may  be  felt  covered  to  fit  more 
or  less  tightly  into  said  openings,  the  hinges 

60  33,  being  adapted  to  hold  them  in  any  de- 
sired position  or  to  permit  them  to  be  swung 

entirely  away  from  said  openings.  By  more 
or  less  closing  and  opening  either  one  or 
both  of  said  deadeners  the  sound  issuing 

66   from  the  resonance  box  can  be  produced 

with  more  or  less  swell  as  desired  or  the  full 

effect  of  the  amplified  sound  from  the  reso- 
nance chamber  can  be  obtained  by  leaving 

the  openings  thereto  entirely  free  either  by 
folding  back  said  deadeners  or  by  removing  70 
them  altogether. 

It  is  obvious  that  many  of  the  details  of 
construction  and  arrangement  may  be  varied 

without  departing  from  the  spirit  of  the  in- 
vention and  I  do  not  restrict  myself  to  such  75 

details  further  than  the  scope  of  the  ap- 
pended claims  demands. 

What  I  claim  and  desire  to  secure  by  Let- 
ters Patent  is: — 

1.  In  a  talking  machine,  a  casing  mem-  80 
ber,  motor  mechanism  housed  in  said  casing, 
a  resonance  chamber  in  said  casing  adjacent 
said  motor  mechanism,  a  bridge  over  a  por- 

tion of  said  resonance  chamber,  said  reso- 
nance chamber  opening  upward  adjacent  85 

said  bridge,  means  for  deadening  the  sound 
from  the  resonance  chamber ;  and  reproducer 

means  supported  by  said  bridge  and  in  com- 
munication from  above  with  said  resonance 

chamber,  the  sound  waves  being  directed  90 
downwardly  into  said  resonance  chamber 
and  then  upwardly  therethrough. 

2.  In  a  talking  machine,  a  casing  member, 
motor  mechanism  housed  in  said  casing,  a 
resonance  chamber  in  said  casing  adjacent  95 
said  motor  mechanism,  said  resonance  cham- 

ber comprising  a  V-shaped  chamber  having 
upwardly  and  outwardly  flaring  ends,  a 
bridge  over  a  portion  of  said  resonance 
chamber  and  reproducer  means  supported  100 
by  said  bridge  and  in  communication  with 
said  resonance  chamber. 

3.  In  a  talking  machine,  a  casing  member, 
motor  mechanism  housed  in  said  casing,  a 

resonance  chamber  in  said  casing  adjacent  105 
said  motor  mechanism,  said  resonance  cham- 

ber comprising  a  V-shaped  chamber  having 
upwardly  and  outwardly  flaring  ends,  a 
bridge  spanning  the  middle  portion  of  said 
chamber  leaving  sound  openings  at  either  110 
side  of  said  bridge  and  reproducer  means 

supported  by  said  bridge  and  in  commu- 
nication with  said  resonance  chamber. 

4.  In  a  talking  machine,  a  casing  member, 

motor   mechanism   housed   in   said   casing.  115 
a  resonance  chamber  in  said  casing  adjacent 
said  motor  mechanism,  said  resonance  cham- 

ber comprising  a  V-shaped  chamber  having 
upwardly   and   outwardly   flaring   ends,   a 

bridge  spanning  the  middle  portion  of  said  12° 
chamber  leaving  sound  openings  at  either 
side  of  said  bridge,  means  for  deadening  the 
sound  from  said  sound  openings  and  repro- 

ducer means  carried  by  said  bridge  and  in 
communication  with  said  resonance  cham-  J26 
ber. 

5.  The  herein  described  talking  machine 
comprisingin  combination,  a  casing  composed 
of  two  substantially  similar  casing  portions 

hinged  together  along  adjacent  edges,  one  130 
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15 

of  said  portions  constituting  a  base  or  bot- 
tom for  the  machine  and  adapted  to  house 

the  motor  mechanism  and  including  a  reso- 
nance chamber  opening  upward  adjacent 

said  motor  mechanism,  the  other  of  said  por- 
tions constituting  a  housing  for  a  collection 

of  records  and  also  including  means  for  sup- 
porting in  definite  position  for  transporta- 

tion the  detachable  parts  of  the  machine,  and 
means  adapted  to  cooperate  with  the  collec- 

tion of  records  to  prevent  abrasion  of  dam- 
age thereof. 

6.  The  herein  described  talking  machine 
comprising  a  cabinet  consisting  of  two  sub- 

stantially equal  portions  hinged  together  at 
their  adjacent  edges  and  one  being  adapted 
to  fold  over  or  close  upon  the  other,  one  of 
said  portions  constituting  a  base  and  hous- 

ing the  motor  mechanism,  the  end  of  said 
20  portion  constituting  a  sounding  box  having 

a  concavity  of  triangular  prismatic  form, 
the  same  extending  from  one  end  to  the 
other  of  one  end  of  the  base,  reproducer 
means,  a  bridge  spanning  the  middle  por- 

tion of  said  sounding  box  concavity,  and  a 
tubular  socket  piece  secured  to  said,  bridge 
and  adapted  to  receive  the  end  of  the  repro- 

ducer means  whereby  the  sound  is  directed 
downwardly  through  the  bridge  and  deliv- 

ered in  both  directions  laterally  therefrom 
from  the  aforesaid  concavity. 

7.  In  a  talking  machine,  the  combination 
with  a  box-like  base  adapted  to  house  oper- 

ating and  controlling  devices  for  a  record, 

25 

30 

one  end  of  the  base  constituting  a  sounding 
box,  a  bridge  extending  across  the  middle 
portion  of  said  sounding  box  and  dividing 
the  mouth  thereof  into  two  equal  portions 
opening  upwardly,  said  bridge  having  a 
hole  formed  downwardly  therethrough,  a 
tubular  socket  piece  secured  to  the  bridge 

and  registering  with  said  hole,  and  repro- 
ducer means  having  a  thimble  at  one  end 

adapted  to  be  fitted  in  said  socket  piece. 
8.  The  herein  described  portable  talking 

machine  comprising  a  box-like  cabinet  con- 
sisting of  two  parts  hinged  together,  one 

part  constituting  a  base  adapted  to  house 
the  motor  mechanism  and  controlling  means 
therefor  and  also  including  a  sound  ampli- 

fier comprising  a  chamber  open  at  the  top 

adjacent  said  motor  mechanism,  and  a  repro- 
ducer arm  support  secured  adjacent  said 

sound  amplifier,  the  other  portion  of  the  cab- 
inet being  adapted  to  house  for  transporta- 
tion a  collection  of  disks  and  having  a  sup- 

porting means  for  the  reproducer  arm  and 
motor  crank  for  securing  them  in  fixed  po- 

sition, and  a  flexible  pad  or  strap  adapted 
to  extend  across  the  disks  to  protect  them 
from  abrasion. 

In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. THEODOKE  METZELER, 

Witnesses : 
Seabury  C.  Mastick, 
K.  G.  Le  Aed. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
ANNIE  W.  SCHMIDT,  OF  OAKLAND,  CALIFORNIA, 

SOUND-BOX. 

1,137,911. Specification  of  Letters  Patent.  Patented  May  4,  1915. 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Annie  W.  Schmidt,  a 

subject  of  the  Emperor  of  Austria-Hungary, 
residing  at  Oakland,  in  the  county  of  Ala- 

5  meda  and  State  of  California,  have  invented 
certain  new  and  useful  Improvements  in 
Sound-Boxes,  of  which  the  following  is  a 
specification,  reference  being  had  to  the  ac- 

companying drawings. 
10  This  invention  relates  to  certain  improve- 

ments in  sound  boxes;  and  an  object  of  the 
invention  is  to  provide  a  novel  and  improved 
device  of  this  general  character  whereby  the 
same  may  be  assembled  and  applied  with 

15  convenience  and  facility  and  wherein  the 
possibility  of  metallic  vibration  is  substan- 

tially entirely  eliminated. 
Furthermore,  it  is  an  object  of  the  inven- 

tion to  provide  a  device  of  this  general  char- 
20  acter  including  a  jewel  stylus  and  wherein 

such  stylus  may  be  applied  to  or  removed 
from  operative  position  with  expediency  and 
convenience. 

The  invention  also  has  for  its  object  to 
25  provide  a  device  of  this  general  character  of 

a  novel  and  improved  construction  wherein 
the  same  is  maintained  substantially  against 
movement  relatively  to  the  traveling  surface 
with  which  it  coacts  and  wherein  the  stylus 

30  is   operatively   connected   with   a   movable 
non-metallic    mass    which    is    substantially 
free  of  contact  with  the  remaining  elements 
of  the  sound  box. 

It  is  also  an  object  of  the  invention  to  pro- 
35  vide  a  novel  and  improved  device  of  the 

character  set  forth  including  an  external 
ring  through  the  manipulation  of  which  the 
stylus  may  be  adjusted  relatively  to  the 
traveling  surface  with  which  it  coacts. 

40  It  is  also  an  object  of  the  invention  to 
provide  a  device  of  this  general  character 
of  a  novel  and  improved  construction  and 
whereby  the  diaphragm  included  therein  is 
protected  in  such  a  manner  as  to  reduce  to 

45  a  minimum  the  possibility  of  injury  thereto. 
The  invention  consists  in  the  details  of 

i  construction   and  in  the  combination   and 
arrangement  of  the  several  parts  whereby 
certain  important  advantages  are  attained 

50  and  the  device  is  rendered  simpler,  less  ex- 
pensive and  otherwise  more  convenient  and 

advantageous  for  use,  all  as  will  be  herein- 
after more  fully  set  forth. 

The  novel  features  of  the  invention  will 
be  carefully  defined  in  the  appended  claims.  55 

In  order  that  my  invention  may  be  the 
better  understood  I  will  now  proceed  to  de- 

scribe the  same  with  reference  to  the  accom- 

panying drawings,  wherein — 
Figure  1  is  an  elevational  view  of  a  sound  60 

box  constructed  in  accordance  with  an  em- 
bodiment of  my  invention,  certain  of  the  in- 

terior parts  being  indicated  by  dotted  lines 
for  convenience  of  disclosure;  Fig.  2  is  a 
vertical  sectional  view  taken  through  the  65 
device  as  illustrated  in  Fig.  1;  Fig.  3  is  a 
bottom  plan  view  of  the  device  as  herein 
included;  Fig.  4  is  a  view  in  perspective,  de- 

tached, of  the  stylus  arm  herein  included; 
and  Fig.  5  is  an  enlarged  vertical  sectional  70 
view  taken  through  the  end  of  the  stylus  arm 
and  illustrating  in  detail  the  mounting  of 
the  stylus  therein. 
As  disclosed  in  the  accompanying  draw- 

ings, 1  denotes  a  cylindrical  casing  provided  75 
at  one  of  its  ends  with  the  laterally  directed 
annular  flange  2  to  afford  a  means  whereby 
the  cover  or  cap  3  may  be  suitably  anchored 
thereto,  said  cover  or  cap  3  being  provided 
with  a  mouth  piece  4  of  any  ordinary  or  pre-  80 
ferred  configuration.    In  close  proximity  to 
the  flanged  end  of  the  cylindrical  casing  1 
and  in  predetermined  spaced  relation  thereto 
is  the  inwardly  disposed  annular  flange  5 
serving  as  a  support  for  the  seat  ring  6  on  85 
which  is  adapted  to  be  rested  the  annular 
hollow  tube  7  formed  preferably  of  rubber, 
and  on  which  the  diaphragm  8  is  adapted 
to  be  rested  and  interposed  between  the  dia- 

phragm and  the  cover  4,  when  in  applied  90 
position,  is  a  second  annular  tubular  mem- 

ber 9  also  formed  preferably  of  rubber.    By 
this   arrangement,  it  will  be  readily  per- 

ceived that  the  diaphragm  8  will  be  effec- 
tively maintained  in  operative  position  and  95 

so  protected  as  to  reduce  to  a  minimum  the 
possibility  of  injury  thereto. 

Positioned  within  the  casing  1  and  capa- 
ble of  reciprocal  movement  therein  is  the 

piston  10  having  an  axial,  bore  11,  for  a  pur-  100 
pose  to  be  hereinafter  more  particularly  set 
forth.  The  piston  10  is  of  a  diameter  less 
than  the  interior  diameter  of  the  casing  1 
so  as  to  be  free  of  contact  therewith  when  in 

applied  position,  and  I  prefer  that  such  pis-  105 
ton   10   be   produced   from   a  non-metallic 
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mass,  such  as  lignum-vitse,  hard  rubber  or 
the  like. 
As  herein  disclosed,  the  piston  10  is 

guided  in  its  movement  through  the  medium 
5  of  the  screws  12  operatively  engaged  with 

the  seat  ring  and  the  bottom  cover  14  and 
disposed  through  suitable  openings,  pro- 

vided in  the  piston.  By  this  arrangement,  it 

will  be  perceived  that  the  screws  14,  in  ad- 
10  dition  to  affording  a  requisite  guide  for  the 

piston  10,  afford  an  effective  means  for  main- 
taining the  bottom  cover  14  and  the  seat 

ring  6  in  operative  assemblage. 
The  piston  10  is  of  a  predetermined  length 

15  less  than  the  length  of  the  casing  and  to  the 
under  surface  thereof  at  one  side  of  the 

opening  11  therethrough  is  suitably  affixed 
the  saddle  16,  in  which  is  pivotally  mounted 
the  rock  arm  17,  the  tail  whereof  terminat- 

20  ing  below  the  opening  11  and  having  secured 
thereto  a  flexible  member  18  which  in  turn 

is  operatively  engaged  with  the  anchor 
member  19  carried  by  the  diaphragm  8  at 

substantially  its  axial  center.     As  herein  dis- 
25  closed,  the  arm  17  is  provided  at  a  prede- 

termined point  intermediate  its  length  with 
the  opposed  trunnions  20  adapted  to  snugly 
fit  within  the  saddle  16  and  through  which 
the  pintle  or  pin  21  is  directed  whereby  it 

30  will  be  perceived  that  an  operative  engage- 
ment of  the  arm  with  the  saddle  is  produced 

in  a  convenient  and  effective  manner. 
The    arm    17   is   provided    at   its   lower 

extremity  with  an  opening  22  in  which  is 

35  adapted  to  be  set  the  jewel  stylus  23,  the  pro- 
jecting point  whereof  being  so  shaped  as  to 

properly  coact  with  the  grooves  of  the  trav- 
eling supporting  surface  with  which  it  is 

adapted  to  coact,  such  traveling  supporting 
40  surface  being  either  in  the  nature  of  a  cylin- 

der or  a  disk,  as  I  have  found  in  practice 
that  my  sound  box  may  be  employed  with 
equal  facility  with  different  forms  of  record. 
In  order  that  the  stylus  may  be  held  within 

45  the  opening  22  in  such  a  manner  as  not  to 
become  loosened  or  be  susceptible  to  any  pos- 

sible vibration,  I  have  said  opening  threaded 
so  that  the  tap  24  may  be  properly  engaged 
therein  and  bear  firmly  against  the  stylus,  it 

50  being  perceived  that  the  lower  portion  of  the 
opening  22  and  the  adjacent  portion  of  the 
stylus  are  so  formed  as  to  prevent  the  stylus 
from  passing  entirely  therethrough  and  for 
limiting  the  degree  of  projection  of  the  point 

55  of  the  stylus.  It  will  also  be  observed  that 
the  bottom  cover  14  is  provided  with  a  suit- 

able opening  25  in  order  to  permit  the  requi- 
site projection  of  the  stylus  to  properly  en- 

gage its  coacting  traveling  surface. 
60  The  casing  1  is  provided  with  diametri- 

cally opposed  elongated  slots  or  openings 
29  disposed  longitudinally  or  endwise  of  the 
casing  so  that  an  operative  connection  may 
be  had  between  the  annular  member  or  ring 

65  27  loosely  surrounding  the  casing  and  the 

piston  10 ;  and,  as  herein  disclosed,  this  con- 
nection is  created  through  the  medium  of 

the  headed  screws  28  directed  through  the 
annular  member  27  and  in  threaded  engage- 

ment with  the  piston  10.  By  this  arrange-  70 
ment,  it  will  be  readily  perceived  that  the 
stylus  23  may  be  retracted  or  projected,  as 
the  necessity  may  require,  by  imparting 
movement  to  the  annular  member  27,  the 
downward  movement  of  the  piston  being  75 
controlled  by  contact  of  the  lowermost 
screws  28  with  the  lower  ends  of  the  slots  26. 

By  having  the  stylus  arm  17  supported 
by  the  movable  piston,  the  casing  1  may  be 
substantially  immovably  supported,  which  80 
arrangement  I  have  found  in  practice  to 
be  especially  advantageous. 
From  the  foregoing  description,  it  is 

thought  to  be  obvious  that  a  sound  box  con- 
structed in  accordance  with  my  invention  is  85 

of  an  extremely  simple  and  comparatively 
inexpensive  nature  and  is  particularly  well 
adapted  for  use  by  reason  of  the  convenience 
and  facility  with  which  it  may  be  assembled, 
and  it  will  also  be  obvious  that  my  invention  90 

is  susceptible  of  some  change  and  modifica- 
tion without  material  departure  from  the 

principles  and  spirit  thereof  and  for  this 
reason  I  do  not  wish  to  be  understood  as 
limiting  myself  to  the  precise  arrangement  95 
and  formation  of  the  several  parts  herein 
shown  in  carrying  out  my  invention  in 

practice. I  claim: 

1.  A  sound  box  comprising  a  casing,  a  dia-  100 
phragm  positioned  therein,  a  piston  within 
the  casing,  a  stylus  carried  by  the  piston,  an 
operative  connection  between  the  stylus  and 
the  diaphragm,  a  member  surrounding  the 
casing  and  capable  of  movement  relatively  105 
thereto,  and  an  operative  connection  between 
the  movable  member  and  the  piston. 

2.  A   device   of  the   character   described 

comprising  a  casing  provided  with  elongated 
slots,   a   diaphragm  positioned   within  the  110 
casing,  a  piston  mounted  within  the  casing, 
a  stylus  carried  by  the  piston,  an  operative 
connection  between  the  stylus  and  the  dia- 

phragm, a  member  surrounding  the  casing 
and  capable  of  movement  relatively  thereto,  115 
and  a  connection  between  the  member  and 
the  piston  disposed  through  the  slots  of  the casing. 

3.  A  sound  box  comprising  a  casing,  an 
inwardly  disposed  flange  within  the  casing,  120 
a  seat  ring  seated  on  the  flange,  a  cover  mem- 

ber for  the  casing,  a  diaphragm  interposed 
between  the  seat  ring  and  the  cover,  a  piston 
within  the  casing,  a  cover  for  the  opposite 
end  of  the  casing,  a  stylus  carried  by  the  pis-  125 
ton,  an  operative  connection  between  the 
stylus  and  the  diaphragm,  and  guiding 
means  for  the  piston  connecting  the  second 
cover  and  the  seat  ring. 

4.  A  sound  box  comprising  a  casing,  an  130 

€ 
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inwardly  disposed  flange  within  the  casing, 
a  seat  ring  seated  on  the  flange,  a  cover 
member  for  the  casing,  a  diaphragm  inter- 

posed between  the  seat  ring  and  the  cover, 
piston  within  the  casing  a  cover  for 
the  opposite  end  of  the  casing,  a  stylus 
carried  by  the  piston,  an  operative  connec- 

tion between  the  stylus  and  the  diaphragm, 
and  guiding  means  for  the  piston  connecting 

the  second  cover  and  the  seat  ring,  said  10 
guiding  means  serving  to  maintain  said  sec- 

ond cover  and  said  ring  in  operative  position. 
In  testimony  whereof  I  hereunto  affix  my 

signature  in  the  presence  of  two  witnesses. 
ANNIE  W.  SCHMIDT. "Witnesses : 

H.  J.  Lewis, 
Cathebine  Callahan. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Warren  N.  Phinney, 

a  citizen  of  the  United  States  of  America, 
and  a  resident  of  the  city  of  Allston,  Boston, 

5  Massachusetts,  have  invented  certain  new 
and  useful  Improvements  in  Composite 
Electric  Signaling  Systems,  the  principles 
of  which  are  set  forth  in  the  following  speci- 

fication and  accompanying  drawings,  which 
10  disclose  the  form  of  the  invention  which  I 

now  consider  to  be  the  best  of  the  various 

forms  in  which  the  principles  of  the  inven- 
tion may  be  embodied. 

This  invention  relates  to  signaling  sys- 
15  terns,  particularly  for  use  in  warning  ships 

of  imminent  danger. 
The  object  of  the  invention  is  to  provide 

such  a  system  as  shall  be  operative  between 
a  ship  and  an  invisible  danger  point,  such  as 

20  another  ship  or  a  shoal  or  rock,  which  may 
have  visual  signals  thereon,  but  which  are 
obscured  by  fog,  storm  or  darkness. 
A  further  object  of  the  invention  is  to 

provide  such  a  system  as  will  be  operative 
25  between  a  ship  and  a  danger  point,  when  the 

distance  between  them  is  so  comparatively 
slight  that  further  progress  may  be  ex- 

tremely dangerous,  such  distances  being 
those  measured  by  the   audibilitiy  of  the 

30  ordinary  steam-fog-horn  or  siren  which  are 
capable  of  producing  sound-waves  trans- 

missible to  a  considerable  distance.  Such 

sound-signals,  while  conveying  more  or  less 
accurate  intelligence  as  to  the  direction  of 

35  their  source  of  emanation,  are  extremely  de- 
ceptive and  misleading  with  respect  to  the 

conveyance  of  an  idea  as  to  the  distance  of 
the  place  of  reception  of  the  sound  from  the 
place  of  its  production. 

40  An  object  of  the  invention,  therefore,  is  to 
provide  a  system  which  will  furnish  intelli- 

gence as  to  the  distance  as  well  as  the  direc- 
tion of  the  place  of  danger  constituting  the 

transmitter  of  the  system,  thereby  not  only 
45  warning  the  pilot  to  take  instant  action  in 

case  of  immediate  danger,  but  also  permit- 
ting him  to  proceed  forward  without  fear 

and  without  losing  time  or  steerage  way  in 
case  of  absence  of  danger. 

50  The  invention  involves,  fundamentally, 
the  well-known  enormous  difference  in  time' 

transmission  between  electromagnetic  or  so- 
called  electric  waves,  and  sound  waves. 

The  drawing  is  a  diagrammatic  illustra- 
tion of  an  embodiment  of  the  invention,  55 

which,  as  to  physical  embodiment,  is  ex- 
tremely  simple    and   therefore   practicable 

and  useful  in  operation. 

H  may  represent  a  ship's  pilot  house  or  a 
portion  of  a  light  house,  in  which  the  appa-  60 
ratus  is  installed;  and  F  a  window-opening 
for  the  look-out.  Any  suitable  wireless  tel- 

egraphy apparatus  may  be  installed  in  the 
pilot  house,  and  supplied  with  electrical 
energy  for  transmission  of  signals  by  any  65 
suitable  generator  G,  which,  as  the  required 
distances  of  transmission  are  only  a  few 
miles,  may  be  of  extremely  low  power,  such 
as  of  a  battery  of  a  few  cells  furnished  with 
the  usual  interrupter  with  the  transformer  70 
or  induction  coil  N.  In  receiving  signals 
the  pilot  may  use  the  telephone  T,  which 
may  be  adapted  to  be  applied  to  only  one 
ear,  leaving  the  other  ear  uncovered  to  listen 
to  the  sound  of  a  distant  whistle.  75 

Each  intercommunicating  system  is  to  be 
provided  with  apparatus  similar  to  that 
shown,  and  consisting  of  both  transmitting 
and  receiving  means  for  electric  waves,  and 
also  a  steam  fog-horn  or  siren  or  other  ade-  80 
quate  sound-producing  means. 

The  electric  wave  transmitting  means  may 
comprise,  in  addition  to  generator  G  and 
transformer  N,  the  inductance  L,  condens- 
ance  (i.  e.,  capacity)  K  and  spark-gap  R,  all  85 
connected  together  and  to  the  switch  points 
7  and  8  so  as  to  be  included  within  the  main 

or  aerial  circuit  X — E,  which  may  be  any 
desired  form  of  known  circuit  for  the  pur- 

pose. 90 
An  oscillating  switch-member  A  is  piv- 

oted in  bearings  B,  B,  and  carries  a  part  J, 
to  the  end  of  which  is  secured  a  conducting 
bar  16  supported  on  switch-member  J  and 
connecting  switch-points  3  and  4  together  to  95 
connect  the  upper  part  X  of  the  aerial  cir- 

cuit with  the  lower  part  E,  such  as  earth. 
Normally  the  connection  is  such  as  to  opera- 
tively  include  the  receiving  apparatus  with 
the  aerial  circuit  X — E,  the  transmitting  100 
apparatus  being  normally  cut  out  from  co- 

operation with  the  aerial  circuit,  as  shown. 
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When  it  is  desired  to  employ  the  installa- 
tion to  transmit  signals,  the  rope  or  string 

P,  attached  to  switch-member  O,  is  pulled 
downward  to  bring  the  switch  blades  13  and 

5  14  into  the  position  shown  in  dotted  lines, 
and  to  simultaneously  oscillate  the  conductor 
16  from  the  position  shown  in  full  lines. 
The  result  is  to  disconnect  switch-points  3 
and  4  from  each  other  and  to  connect  them 

10  respectively  to  points  7  and  8  thereby  con- 
necting to  the  aerial  circuit,  the  apparatus 

included  in  the  oscillation  circuit  K,  R,  L. 
The  switch-member  A  carries  also  a  con- 

ducting blade  15,  and  when  the  rope  P  is 
15  pulled  downward,  this  is  moved  into  its 

dotted  line  position  to  connect  switch-points 
11  and  12  together,  thus  closing  the  circuit 
of  generator  G  through  the  primary  of  in- 

duction coil  N  and  causing  the  production 
20  of  high  frequency  oscillations  which  result 

in  the  radiation  of  electric  waves  from  an- 
tenna X — E.  The  switch  blades  13,  14  and 

15  oscillate  above  the  plane  of  the  drawing, 
while  conducting  bar  16  oscillates  below  the 

25  plane. 
The  rope  P  is  also  connected,  in  any  usual 

way,  to  the  fog-horn,  siren,  or  whistle  W, 
of  any  known  construction,  so  that  when 
the  rope  is  pulled  the  propagation  of  sound 

30  waves  by  the  fog-horn  commences,  simul- 
taneously with  the  radiation  of  electric 

waves  from  antenna  X — E.  When  the  power 
whistle  is  operated  by  steam,  the  supply 
may  be  through  the  pipe  V  from  a  boiler 

35  U  which  may  be  located  at  any  suitable 

place  and  used  also  either  to  supply  the  ves- 
sel-propelling means  or  power  apparatus 

for  stevedore  use,  etc.  Other  forms  of  power 
may  be  employed  to  operate  the  whistle,  and 

40  the  rope  P  may  be  attached  so  that  when 
it  is  pulled  the  power  operates  the  whistle, 
the  power  being  automatically  shut  off  when 
rope  P  is  released.  In  the  example  shown, 
the  rope  is  so   connected  that  when  it  is 

45  pulled  it  depresses  the  lever  20  to  open  a 
steam  valve  in  the  usual  way,  and  also  puts 
spring  21  under  tension  so  that  the  steam 
supply  is  cut  off  as  soon  as  rope  P  is 
released. 

50  Let  the  drawings  now  represent  an  instal- 
lation on  another  ship  within  audible  dis- 

tance from  the  siren  or  whistle  of  the  first, 
the  two  vessels  and  their  signal  lights  being 
invisible,  the  one  to  the  other,  by  reason  of 

55  fog,  storm  or  darkness.  Under  these  cir- 
cumstances pilot  number  2  will  have  the 

telephone  T  at  his  ear.  The  suitable  spring 
S,  bearing  on  the  switch-member  O,  keeps 
the  switch  in  its  normal  position  to  main- 

60  tain  the  wireless  receiving  apparatus  in  ope- 
rative condition,  as  shown  by  the  switch- 
blades 13,  14  and  15  in  full  lines.  Thus 

the  switch-points  1  and  2  are  disconnected 
(as  indicated  by   the   dotted   line   joining 

65  thjem),  the  switch  conductor  16  being  in  its 

normal  position  to  connect  switch-points  3 
and  4  together  to  maintain  the  continuity 
of  the  earthed  circuit  X — E.  Also  switch 
blade  13  connects  points  1  and  5  together 
and  blade  14  connects  points  2  and  6  to-  73 
gether;  thus  connecting  to  the  antenna  cir- 

cuit, the  oscillation  receiving  circuit  includ- 
ing condenser  C,  detector  Z  and  inductance 

M.  The  switch  blade  15  connects  points  9 
and  10  together  also,  so  that  the  circuit  is  75 
closed  through  the  detector  Z,  battery  Y  and 
telephone  T.  The  small  switch  D  in  the 
battery  circuit,  (which  may  be  opened  in 
clear  weather  or  when  the  pilot  is  not  using 
the  system  at  all)  is  also  closed,  so  that  the  80 

receiving  apparatus  is  in  operative  condi- 
tion. 

Pilot  number  2  will  therefore  not  only 
hear,  with  his  uncovered  ear,  the  sound  of 
the  siren  on  the  first  boat,  but  also,  with  85 
the  ear  to  which  telephone  T  is  applied,  the 

signal  corresponding  to  the  electrical  dis- 
turbance on  the  first  ship.  And  this  latter 

sound  will  be  loud,  since  the  two  boats  are 
at  most  but  a  few  miles  or  less  apart.  90 

If  the  perception  by  pilot  number  2  of 
the  sound  of  the  whistle,  immediately  fol- 

lows the  telephone  click  he  will  know  that 
immediate  action  is  necessary,  even  if  the 
sound  of  the  whistle  is  faint  or  indistinct;  95 
because  the  close  occurrence  of  the  two 
sounds  means  that  the  two  boats  are  dan- 

gerously close  together,  as  indicated  by  the 
fact  that  the  time  required  for  the  trans- 

mission of  the  sound-waves  is  practically  100 
but  little  longer  than  that  required  for 
transmission  of  the  electric  waves.  Pilot 
number  2  will  also  pull  his  own  compound 
signaling  rope  to  impart  similar  intelligence 
to  pilot  number  1 ;  and  as  soon  as  pilot  num-  105 
ber  2  lets  go  of  the  rope,  the  switching 
mechanism  will  automatically  replace  his 
apparatus  in  condition  for  receiving. 
Meanwhile,  pilot  number  1  has  been  alter- 

nately pulling  his  signaling  rope,  and  lis-  no 
tening  for  the  time  intervals  between  the 
two  signals  made  by  pilot  number  2.  In 
this  way  both  pilots  will  be  certainly  ap- 

prised of  immediate  danger,  which  would 
be  impossible  with  a  whistle  alone,  or  with  U5 
wireless  telegraphy  alone;  and  without  both 
operating  simultaneously.  The  rope  P,  may, 
particularly  on  light-house  installations,  be 
replaced  by  any  other  suitable  operating 
means,  such  as  the  automatic  or  other  clock-  120 
work  arrangements  heretofore  in  use  for 
operating  whistles  and  sirens  on  ships  and 

light-houses. 
On  the  other  hand,  if  the  sound  of  the 

whistle  is  very  loud  and  clear,  the  boats  I25 
might  be  a  safe  distance  of  several  miles 

apart,  such  as  not  to  necessarily  cause  a"larm, 
delay  or  loss  of  steerage- way.  In  the  ab- 

sence however,  of  the  cooperation  of  the 
electric  waves  with  the  electric  waves,  the   13* 
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pilot  could  not  know  this;  but  if  the  loud 
sound  of  the  whistle  is  heard  by  him  only 

upon  the  lapse  of  a  considerable  time  inter- 
val after  the  telephone  click,  he  is  thereby 

5  informed  of  that,  to  him,  interesting  fact 
that  the  other  vessel  is  at  a  safely  remote 
distance.  Furthermore  he  has  a  continual 

feeling  of  assurance,  in  that  he  and  the 
other  pilot  may  each  alternately  send  and 

10  listen,  until  the  time  interval  very  greatly 
increases  between  the  perception  of  the  tele- 

phone click  and  the  whistle  sound,  respec- 
tively, in  cases  where  it  does  not  decrease 

to  such  an  extent  as  to  necessitate  quick 

15  action  on  the  part  of  both  pilots  in  manag- 
ing their  boats. 

The  whistle  W  may  be  replaced  by  any 
suitable  equivalent,  such  as  a  bell,  or  a  gun 
or  other  explosion  means.     And  the  sound- 

20  waves  may  be  propagated  through  water 
instead  of  air,  as  in  the  case  of  the  subma- 

rine bell  signaling  system,  wherein  the 
sound  is  telephonically  received  on  ship- 

board.   The  submarine  sound-transmitting 
25  bell  may  not  only  be  located  at  a  station, 

but  may  be  carried  as  a  part  of  the  ship  in- 
stallation. In  such  cases  the  telephone  re- 

ceiver of  the  submarine  bell  system  will, 
in  accordance  with  this  invention,  be  ap- 

30  plied  to  the  ear  of  the  pilot  to  which  tele- 
phone T  is  not  applied. 

Obviously,  and  particularly  in  the  case  of 
installations  at  light-houses  or  light-ships, 
certain  installations  employing  this  inven- 

35  tion  may  transmit  a  characteristic  signal,  so 
as  to  inform  the  pilot  or  pilot  number  2  of 
his  proximity  to  a  definite  locality. 

While  the  invention  is  useful  as  applied  to 
ocean-going  vessels,  it  is  particularly  adapt- 

40  ed  to  decrease  danger  in  connection  with 
light-houses,  light-ships,  and  coasting  ves- 

sels, including  tugs  and  small  steamers  which 
frequent  rivers,  harbors  and  the  coast  gener- 

ally.    The  practicability  of  wireless  teleg- 
45  raphy  now  being  assured,  the  invention  is 

obviously  practical,  and  its  utility  is  also  ap  - 
parent. 

I  claim: 

1.  Apparatus  for  a  signaling  installation 
50  which    comprises    means    for   transmitting 

electric  waves;  in  combination  with  means 
for  observing  the  receipt  of  such  waves  from 
a  distant  transmitter;  of  a  switch  for  caus- 

ing said  transmitting  and  receiving  means 
55  to  be  alternately  operative  and  inoperative ; 

means  for  causing  said  switch  to  normally 
maintain,  the  receiving  means  operative ; 
means  for  producing  sound  waves  transmis- 

sible to  a  considerable  distance;  and  means 
60  for  independently  but  simultaneously  oper- 

ating said  sound-producing  means  and  the 
switch  to  cause  the  electric  wave  transmit- 

ting means  to  become  operative. 
2.  Apparatus  for  a  signaling  installation, 

65  which    comprises   means    for   transmitting 

electric  waves;  in  combination  with  means 
for  observing  the  receipt  of  such  waves  from 
a  distant  transmitter;  of  a  switch  for  alter- 

nately operating  such  transmitting  and  re- 
ceiving means;  a  spring  which  normally  70 

closes  the  switch  with  the  receiving  means ;  a 
power  whistle ;  and  means  for  independently 
but  simultaneously  operating  said  whistle 
and  closing  the  switch  to  operate  the  electric 
transmitting  means.  75 

3.  In  apparatus  for  a  composite  signaling 
installation,  the  combination  with  means 
for  transmitting  and  intelligibly  receiving 
electric  waves;  of  means  for  producing 
sound-waves  transmissible  to  a  considerable  80 
distance;  means  for  placing  alternately  in 

operative  condition,  the  means  for  transmit- 
ting and  the  means  for  receiving  the  electric 

waves;  and  means  for  operating  the  sound- 
producing  means  independently  of  but  si-  85 
multaneously  with  the  electric  wave  trans- 

mitting means. 
4.  Apparatus  for  a  signaling  installation 

which    comprises    means    for    transmitting 
electric  waves;  in  combination  with  means  90 
for  observing  the  receipt  of  such  waves  from 
a  distant  transmitter;  an  aerial  system  con- 

stituting a  part  common  to  said  transmitting 
and  receiving  means;  of  a  switch  for  alter- 

nately operatively  connecting  one  of  said  95 
means  with  the  aerial  system  and  simulta- 

neously removing  the  other  means  from  such 
connection  while  maintaining  an  operative 
circuit  through  the  aerial  system;  means  for 
producing  sound  waves  transmissible  to  a  100 
considerable  distance ;  and  means  for  inde- 

pendently but  simultaneously  operating  said 
switch  and  said  sound-producing  means. 

5.  In  a  composite  signaling  installation, 
the  combination  with  a  transmitter  of  elec-  105 

trie  waves,  of  means  for  observing  the  re- 
ceipt of  such  waves  from  a  distant  electric 

wave  transmitter,  means,  operatively  inde- 
pendent of  said  observing  means,  for  pro- 

ducing sound  waves  transmissible  to  a  con-  HO 
siderable  distance;  and  means  alternately 
placing  in  operative  condition,  the  electric 
wave  transmitter  and  the  means  for  observ- 

ing the  receipt  of  the  electric  waves. 
6.  In  a  composite  signaling  installation,  115 

the  combination  with  means  for  transmit- 
ting and  means  for  intelligibly   receiving 

electric  waves;  of  means,  operatively  inde- 
pendent of  said  receiving  means,  for  produc- 

ing sound-waves  transmissible  to  a  consider-  120 
able  distance;  means  for  rendering  the  re- 

ceiving means  inoperative  during  the  opera- 
tion  of   the  sound-producing   means,   and 

means  for  operating  said  electric  wave  trans- 
mitting means  and  said  sound  -  producing  l25 

means  substantially  simultaneously. 
7.  In  a  composite  signaling  installation, 

the  combination  with  means  for  transmit- 
ting and  means  for  intelligibly  receiving 

electric   waves;    of   means   for   alternately  I30 
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placing  in  operative  condition,  the  means 
for  transmitting  and  the  means  for  receiv- 

ing electric  waves;  means,  operatively  inde- 
pendent of  said  receiving  means,  for  produc- 

ing sound-waves  transmissible  to  a  consider- 
able distance;  and  means  for  operating  the 

sound  -  producing   means   and   the   electric 

wave  transmitting  means  substantially  si- 
multaneously. 

WARREN  N.  PHINNEY. 

Witnesses : 
Philip  Farns worth, 
M.  D.  Hart. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner/  of  Patents, 

Washington,  D.  C." 
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To- all  whom  it  may  concern  : 
Be  it  known  that  I,  Pliny  Cattjcci,  a 

citizen  of  the  United  States,  residing  in  the 
city  of  Newark,  county  of  Essex,  and  State 
of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Styli  for  Sound- 
Eeproducing  Machines,  of  which  the  follow- 

ing is  a  description. 
My  invention  relates  to  improvements  in 

the  mounting  of  the  jeweled  stylus  points 
for  sound  reproducing  machines,  and  has 
for  its  object  the  utilization  of  diamonds, 
sapphires,  and  other  precious  stones  in  the 
rough  for  reproducing  points  of  sound 
boxes.  In  one  of  the  well  known  forms  of 

styli,  the  point  is  constructed  of  a  diamond 
or  a  sapphire  which  is  usually  of  minute 
cylindrical  or  prismatic  shape  having  upon 
one  end  thereof  a  perfectly  polished  point, 
which  when  properly  mounted  is  used  to 
follow  the  record  groove  of  a  phonograph 
tablet.  The  cutting  and  grinding  of  these 
hard  jeweled  points  is  a  slow  and  expensive 
process  inasmuch  as  the  point  itself  is  al- 

most microscopic  in  size,  and  in  practice  the 
operator  is  required  to  use  high  powered 
glasses  in  order  to  accomplish  the  perfect 
grinding  of  the  point.  Moreover,  in  order 
to  secure  stylus  points  of  the  requisite  size, 
it  is  the  practice  to  take  the  precious  stones, 
either  diamond  or  sapphire,  and  saw  them 
up  into  comparatively  long  prismatic  strips 
which  are  afterward  rounded  and  pointed. 
For  this  purpose,  diamonds  and  sapphires 
of  considerable  size  and  value  are  required. 
I  have  discovered  that  it  is  not  only  possi- 

ble, but  practicable,  to  use  small  diamond  or 
sapphire  chips  in  the  rough  mounted  in  a 
suitable  holder  and  having  a  working  point 
ground  thereon.  The  process  of  grinding 
the  working  point  upon  the  stone  results  in 
locating  the  axis  of  such  working  point 
exactly  in  the  axis  of  the  holder  and  its 
shank  so  that  the  general  direction  and  lo- 

cation of  the  point  when  the  stylus  is  put  in 
use  is  not  left  to  guess  work. 
My  improvement  further  relates  to  a 

holder  for  the  stylus  needle,  constructed 
substantially  as  above  indicated,  such  holder 
being  provided  with  means  whereby  the 
point  of  the  needle  may  be  made  to  bear 
upon  the  record  surface  at  any  requisite  or 
desired  angle  for  the  proper  reproduction 
of  the  record.  This  holder  is  provided  with 
a  shank  by  which  it  may  be  supported  in 

the  stylus  lever  of  the  sound  box  with  which 
it  is  to  be  used. 

It  might  be  considered  that  the  process 
of  grinding  the  working  point  upon  the 
rough  diamond  or  sapphire  would  be  an  ex- 

pensive one,  and  that  the  cost  of  the  dia- 
monds or  sapphires  themselves  would  be 

prohibitive.  This,  however,  is  not  the  case, 
for  the  small  diamond  chips  and  minute 
rough  diamonds  and  sapphires  can  be  had 
for  a  very  small  price,  and  the  roughness  of 
their  surface  adds  materially  to  the  firmness 
of  the  mounting  in  the  holder. 

In  the  accompanying  drawings  forming 
a  part  of  my  improvement  Figure  1,  illus- 

trates a  side,  view  of  one  form  of  my  im- 
proved stylus  drawn  to  full  size  for  actual 

use.     Fig.  -2,  is  a  similar  view  very  much 
enlarged;     Fig.  3,  illustrates  the  cup  holder 
and   the   shank  thereof   detached.     In   this 
case,  the  shank  is  shown  square  with  round 
corners.     Fig.  4.  illustrates,  partly  in  verti- 

cal section,  a  hexagonal  shank  with  the  cup 
holder  and  cementitious  material.     Fig.  5, 
illustrates  a  triangular  shank  with  rounded 
corners  about  to  be  inserted  in  a  cup  holder, 
in  which  the  rough  stone  is  held  in  position 
bv  the  cementitious  material.     Fig.  6,  is  a 
similar  view  partly  in  section  of  a  stylus 
having  a   wooden   shank  screwed   into  the 
cup    holder   and   holding   the   cementitious 
material    and    working    point    in    position. 
Fig.  7,  is  a  bottom  plan  view  of  Fig.  2.    Fig. 
S,  is  a  similar  bottom  plan  view  of  Fig.  3. 
Fig.   9,  is  a   similar  bottom  plan   dew   of 
Fig.  4.     Fig.  10,  is  a  similar  bottom  plan 
view  of  Fig.  5.     Fig.  11,  is  a  very  much 
enlarged  view  of  a  finished  stylus  point  de- 

signed for  use  in  connection  with  a  record 
groove  which  is  V-shaped  in  cross-section. 
Fig.    12,  is   a   similar   enlarged   view   of   a 
stylus  point  designed  for  use  in  connection 
with  a  record  groove  which  is  substantially 
semi-circular  in  cross-section.    Fig.  13,  is  an 
enlarged  front  view  of  a  stylus  holder  de- 

signed for  securing  the  stylus  to  the  sound 
box  lever.    Fig.  14,  is  a  side  elevation  partly 
in  section  of  said  stylus  holder.     Fig.  15,  is 
a  rear  view  of  the  same.    Fig.  16,  is  a  cross- 
section  on  line  16 — 16  of  Fig.  14.    Fig.  17, 
is  a  plan  view.    Fig.  18,  is  a  side  elevation  of 
a   modified  form  of  stylus  holder  designed 
for  permitting  the  universal  adjustment  of 
the  stylus  point.    Fig.  19,  is  a  side  elevation 
of  a  still  further  modified  form  showing  the 
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securing  shank  adjustable.  Fig.  20,  is  a  side 
elevation  partly  in  section,  and  Fig.  21,  is  a 
rear  elevation  of  a  still  further  modified 
form  of  stylus  holder. 

g  In  practice,  as  above  indicated,  the  com- 
plete stylus  is  of  a  size  as  indicated  in  Fig. 

1.  In  this  case  the  working  point  is  so 
minute  as  hardly  to  be  discernible  to  the 
naked  eye.     For  this  reason  I  have  shown 

Iq  the  drawings  very  much  enlarged  in  order 
to  convey  a  full  knowledge  of  the  method 
of  operation  in  the  manufacture  of  such 

points. 
In  practice  I  provide  a  substantially  tu- 

15  bular  thimble  1,  of  proper  size  with  its 
lower  edge  2,  at  first  rounded  off  as  indi- 

cated in  Fig.  3.  This  thimble  is  mounted  in 
suitable  mechanism  and  the  rounded  loWer 

edge  is  spun  down  into  the  shape  shown  in 
20  full  lines  in  Fig.  3,  at  3,  leaving  an  opening 

4,  of  comparatively  considerable  size.  The 
rough  diamond  or  sapphire  chip  5,  is  next 
dropped  into  this  thimble-shaped  holder 
1,  after  which  a  few  minute  particles  of  spel- 

25  ter  7,  or  other  suitable  cementitious  material 
with  low  melting  point,  is  dropped  into  the 
cup,  which  then  with  its  contents  is  held 
in  a  minute  gas  flame  until  the  spelter  or 
other  cementitious  material  has  been  melted. 

30  The  shank  8,  is  then  forced  down  upon  the 
spelter  or  other  cementitious  material,  and 
held  for  a  moment  or  two  while  the  spelter 
or  cementitious  material  is  allowed  to 
harden.     The  lower  end  of  the  shank  8,  is 

86  provided  with  a  conical  cavity  9,  so  that 
when  the  shank  is  forced  into  the  cup- 
shaped  thimble  1,  it  has  a  tendency  to  crowd 
and  force  the  melted  spelter  into  the  inter- 

stices and  irregularities  of  the  stone  so  that 
40  it  is  firmly  embedded  in  solid  metal.  With 

the  parts  thus  brazed  and  secured  together 
the  stylus  is  then  inserted  into  a  grinding 
device  and  the  working  point  6,  is  ground 
upon  the  stone  or  jewel  5,  and  at  the  same 

45  time  any  surplus  cementitious  material  is 
ground  away  so  as  to  leave  the  end  of  the 
stylus  substantially  hemi-spherical  with  the 
working  point  6  in  the  exact  axial  line  of 
the  stylus.     This  I  regard  as  an  important 

50  feature,  for  as  above  indicated  the  com- 
pleted point  is  so  minute  in  its  dimensions 

that  it  is  almost  impossible  to  discern  it 
with  the  naked  eye,  and  the  fact  that  its 
location  is  in  the  exact  axis  of  the  stylus 

55  serves  to  indicate  to  the  user  that  the  gen- 
eral direction  of  the  stylus  itself  may  be  re- 
lied upon  to  properly  locate  the  working 

point  upon  the  record  with  which  the  stylus 
is  to  be  used. 

60  In  some  cases,  as  indicated  in  Fig.  6,  I 

may  provide  a  shank  8',  made  of  wood  and 
screw  the  same  into  a  previously  screw- 

threaded  cup  holder  1'  as  indicated.  For 
the  reproduction  of  a  certain  class  of  music, 

«5  it  has  been  found  that  the  elasticity  of  a 

wooden  shank  is  such  as  to  render  the  repro- 
duction much  more  perfect.  Again,  the 

manufacturers  of  sound  reproducing  ma- 
chines have  adopted  various  forms  for  the 

shanks  of  their  sty li.  For  example,  one  kind  70 
of  instrument  uses  only  a  cylindrical  sty- 

lus, as  in  Fig.  7,  with  a  diamond  point  and 
a  hexagonal  stylus  as  shown  in  Fig.  9,  for 
a  sapphire  point.  Another  manufacturer 
uses  a  square  shank  as  shown  in  Figs.  3  and  75 
8,  for  the  diamond  point,  and  a  triangular 
shank  as  shown  in  Figs.  5  and  10,  for  a  sap- 

phire point.  The  working  points  are  so 
minute  that  the  material  of  which  they  are 
constructed  is  hardly  to  be  discerned  by  the  80 
naked  eye,  therefore  the  shape  of  the  shank 
itself  is  utilized  in  my  improved  stjdus  for 
determining  the  character  of  the  working 
point  itself, — that  is  as  to  whether  it  is  de- 

signed for  a  record  groove  triangular  in  85 
cross-section,  or  whether  the  material  of 
which  the  working  point  is  constructed  is 
diamond  or  sapphire.  As  shown  in  the  en- 

larged views  in  Figs.  11  and  12,  it  will  be 
noted  that  the  projecting  working  point  of  90 
the  stylus  is  always  constructed  to  conform 
quite  closely  in  vertical  section  to  an  equi- 

lateral triangle,  with  the  extreme  apex  of 
the  working  point  slightly  rounded.  In 
Fig.  12,  it  will  be  seen  that  the  working  95 
point  is  hemi-spherical,  but  that  the  shank 
of  the  point  is  rounded  up  to  run  into  the 
body  of  the  stone  where  it  is  held  by  the  ce- 

mentitious material  within  the  holder  1. 
When  it  is  considered  that  the  maximum  100 
depth  of  a  record  groove  is  about  4/1000ths 
of  an  inch,  and  the  amount  to  which  the 
working  point  of  the  stylus  projects  from 
the  holder  is  about  7/1000ths  of  an  inch,  the 
minuteness  and  delicacy  of  the  operation  105 
will  be  realized.  In  practice  the  jeweled 
pointed  stylus  appears  to  Avork  best  when 
the  axis  of  the  stylus  itself  is  substantially 
perpendicular  to  the  plane  of  the  record. 
Under  certain  conditions,  however,  a  slightly  110 
better  reproduction  may  be  had  by  vary- 

ing the  angle  slightly  from  the  perpendicu- 
lar. For  this  reason  I  have  provided  a 

holder  for  the  stylus  whereby  the  bearing 
angle  for  the  stylus  itself  upon  the  record  115 
tablet  may  be  adjusted  to  suit  the  conditions 

required. 
In  Figs.  13,  14,  15  and  16,  I  have  shown 

one  form  in  which  the  stylus  is  mounted 

upon  a  circular  cup-shaped  disk  20,  provided  120 
with  a  shank  21,  which  projects  at  an  angle 
from  the  face  of  the  disk  20.  The  disk  20,  is 
provided  with  a  central  aperture  22,  through 
which  projects  the  shackle  23.  On  the  cup 
side  of  the  disk  20,  I  provide  the  I-shaped  125 
flat  clamping  member  24,  the  narrow  central 
portion  of  which  25,  passes  through  the 
opening  in  the  shackle  23.  Within  the 
shackle  is  a  screw-threaded  nut  26,  through 
which  extends  the  screw  27,  the  inner  end  1S6 
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bearing  upon  the  part  25  of  the  member  24. 
The  free  end  of  the  shackle  projects  through 
the  aperture  22,  to  receive  the  stylus  shank 
8.  From  this  it  will  be  readily  understood 

5  that  by  screwing  up  the  screw  27,  the  shank 
of  the  stylus  may  be  adjusted  to  any  angu- 

lar position  relatively  to  the  disk  20. 
In  Figs.  17  and  18, 1  show  the  stylus  shank 

8,  as  being  provided  with  a  spherical  body 
10  28,  which  is  clamped  between  two  hemi- 

spherical socket  members  29,  of  the  shape 
and  contour  illustrated  in  Fig.  17. _  The 
members  29  are  provided  with  projecting 
lugs  30,  and  with  the  clamping  screw  31,  and 

15  nut  32.  The  supporting  shank  33,  is 
clamped  between  the  opposite  ends  of  the 
clamping  members  29,  by  means  of  a  similar 
screw  3-1  and  nut  35.  It  will  be  readily  seen 
that  with  this  construction  a  substantially 

20  universal  joint  is  provided  by  which  the 
shank  8  may  be  adjusted  to  any  degree  of 
angularity  within  the  limits  of  the  clamping 
members  29. 

In  Fig.  19, 1  show  a  similar  method  of  acl- 
25  justment  but  provide  also  for  the  adjustment 

of  the  angularity  of  the  shank  36.  In  this 
case,  the  shank  36  projects  between  the  free 
ends  of  the  members  29,  and  is  held  in  ad- 

justed position  by  means  of  the  screw   34 
30  and  its  nut  35. 

In  Figs.  20  and  21,  I  have  shown  a  slight 
modification  of  the  first  form  of  stylus 
holder;  in  this  case,  the  cup-shaped  disk  20 
and  its  shank  21,  are  substantially  the  same 

35  as  indicated  in  Figs.  13  to  16  inclusive. 
However,  instead  of  the  shackle  23,  I  pro- 

vide a  screw-eye  37,  the  eye  portion  of  which 
is  slightly  larger  than  the  diameter  of  the 
shank  8,  of  the  stylus.     On  the  cup  side  oi: 

40  the  disk  20,  I  provide  a  washer  38,  outside 
of  which,  upon  the  screw-threaded  end  of 
the  screw-eye  37,  is  the  nut  39.  The  aper- 

ture 22,  through  the  disk  is  of  sufficient  size 
to  permit  of  the  turning  of  the  screw-eye 

45  without  interfering  with  the  walls  of  said 
aperture. 

In  any  one  of  the  stylus  holders  shown, 
the  means  for  securing  the  shank  of  the 
stylus  may  be   shaped   to   conform   to  the 

50  contour  of  .the  shank  itself  Avhether  the 
same  be  circular,  square,  hexagonal,  or  tri- 

angular in  cross-section  as  indicated  in  Figs. 
7,  8,  9  and  10,  in  a  manner  readily  under- 

stood by  those  skilled  in  the  art.     In  the 
55   stylus  holders  it  will  be  noted  that  I  have 

shown  the  shanks  21,  33  and  36  as  being  tri- 
angular   in    cross-section.      These    angular 

1         shanks,  taken  in  connection  with  the  angu- 
larity   of   the   disk   20,   and   the   clamping 

60  members  29,  readily  afford  a  convenient 
means  for  determining  the  exact  position 
for  mounting  the  stylus  holder  in  the  stylus 
lever  of  the  sound  box,  and  thereby  avoid 
all  guess  work  in  the  adjustment  of  said 

65  holder  in  the  stylus  lever,  and  the  fact  that 

the  axis  of  the  working  point  lies  in  the 
axis  of  the  stylus  relieves  the  user  of  the 
necessity  of  first  locating  the  microscopic 
working  point. 

While  I  have  shown  several  modifications  70 

of  stylus  holder,  I  do  not  desire  to  be  con- 
sidered as  exhausting  this  particular  fea- 

ture of  my  invention,  for  it  is  readily  seen 
that  now  the  suggestion  of  adjustability 
has  been  made,  other  forms  of  adjustment  75 
will  readily  suggest  themselves  to  those 
skilled  in  the  art. 

I  claim: 

1.  In  a  stylus  mounting  for  sound  repro- 
ducing machines,  the  combination  of  a  tubu-  ge 

lar  thimble  having  one  of  its  ends  contracted 
to  form  a  small  opening,  a  rough  jewel  em- 

bedded in  a  cementitious  material  within 
said  thimble,  resting  against  the  ledge 
formed  by  and  projecting  slightly  from  said  85 
contracted  opening,  and  a  working  point 
ground  upon  said  jewel,  said  working  point 
lying  in  the  axis  of  said  thimble. 

2.  In  a  stylus  mounting  for  sound  repro- 
ducing machines,  the  combination  of  a  tubu-  90 

lar  thimble  having  one  of  its  ends  contracted 
to  provide  a  comparatively  small  opening 
therein,  a  rough  jewel  embedded  in  a  cemen- 

titious material  within  said  tubular  thimble, 

resting  against  the  ledge  formed  by  and  pro-  95 
jecting  slightly  from  said  opening,  and  a 
working  point  upon  the  projecting  part  of 
said  jewel  with  the  axis  of  said  point  coin- 

cident with  the  axis  of  said  thimble. 

3.  In  a  stylus  mounting  for  sound  repro-  100 
ducing  machines,  the  combination  of  a  tubu- 

lar thimble  having  one  of  its  ends  contracted 
to  form  a  small  opening,  a  rough  jewel  em- 

bedded in  a  cementitious  material  within 

said  tubular  thimble  for  holding  said  jewel  1Q£ 
in  place,  a  working  point  ground  upon  said 
jewel  in  the  axis  of  said  thimble,  and  a  shank 
inserted  into  said  tubular  thimble  above  and 

against  said  cementitious  material. 
4.  In  a  stylus  mounting  for  sound  repro-  no 

ducing  machines,  the  combination  of  a  tubu- 
lar thimble  having  one  of  its  ends  contract- 

ed to  provide  a  comparatively  small  opening 
therein,  a  rough  jewel  projecting  slightly 
from  said  opening,  a  cementitious  material  lift 
within  said  tubular  thimble  in  which  said 

jewel   is   embedded   for   holding   the   same 
against     displacement,     a     working     point 

ground  upon   the  projecting  part   of   said 
jewel  coincident  with  the  axis  of  said  thim-  120 
ble,  and  a  shank  inserted  into  said  tubular 
thimble  above  and  against  said  cementitious 
material. 

5.  A  stylus  for  sound  reproducing  devices 

having  a  rough  jewel  having  a  hemispheri-  125 
cal  surface  provided  with   a  single  stylus 

point  ground  thereon,  said  stylus  point  hav- 
ing an  axial-section  conforming  to  the  sides 

of  an  equilateral  triangle. 

6.  In  a  stylus  mounting  for  sound  repro-  **• 
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ducing  devices,  the  combination  of  a  rough 
stone  having  a  single  working  point  ground 
thereon,  said  point  conforming  in  vertical- 
section  to  the  sides  of  an  equilateral  triangle, 

5  a  support  for  said  jewel  comprising  a  tubu- 
lar thimble  having  a  contracted  opening  at 

one  of  its  ends  against  the  margin  of  which 
said  jewel  rests,  and  a  shank  firmly  inserted 
in  its  opposite  end. 

10  7.  In  a  stylus  mounting  for  sound  repro- 
ducing devices,  the  combination  of  a  sup- 

port comprising  a  tubular  thimble  having  a 
contracted  opening  at  one  of  its  ends,  a 
jewel  embedded  in  metal  within  said  thimble 

15  and  resting  against  the  ledge  formed  by  said 
contracted  opening  and  having  a  working 
point  projecting  from  said  opening,  and  a 
shank  firmly  inserted  in  its  opposite  end, 
said  shank  having  a  cross-sectional  contour 

20  of  a  shape  to  indicate  the  character  of  the 
working  point  and  its  use. 

8.  In  a  stylus  mounting  for  sound  repro- 
ducing devices,  the  combination  of  a  stylus 

having  a  jewel  working  point  in  the  axis 
25  thereof,  and  an  adjustable  stylus  holder  for 

supporting  said  stylus  at  any  degree  of  an- 
gularity with  respect  to  the  face  of  the 

record  upon  which  said  stylus  is  to  be  used. 
9.  In  a  stylus  support  for  sound  reproduc- 

30  ing  devices,  the  combination  with  the  stylus, 
of  a  prismatic  shank,  and  a  connection  be- 

tween said  shank  and  said  stylus  whereby 
said  stylus  may  be  supported  by  said  shank 
at  any  angle  with  respect  thereto. 

35  10.  In  a  stylus  support  for  sound  repro- 
ducing devices,  the  combination  with  the 

stylus,  of  a  support  for  said  stylus,  and 
means  for  adjustably  securing  said  stylus  to 
said  support  at  any  angle  with  respect  to 

40  said  support. 
11.  In  a  stylus  support  for  sound  repro- 

ducing devices,  the  combination  with  the 
stylus,  of  a  supporting  disk,  and  means  for 

adjustably  connecting  said  stylus  to  said  disk 
at  any  radial  angle  with  respect  to  the  face  45 
of  said  disk. 

12.  In  a  stylus  support  for  sound  repro- 
ducing devices,  the  combination  with  the 

stylus,  of  a  disk,  and  means  for  connecting 
said  stylus  to  the  face  of  said  disk  in  any  50 
radial  position  with  respect,  to  the  center 
thereof. 

13.  In  a  stylus  support  for  sound  repro- 
ducing devices,  the  combination  with  the 

stylus,  of  a  supporting  disk,  means  for  secur-  55 
ing  said  stylus  to  one  face  of  said  disk  in 
different  radial  positions  with  respect  to  the 
center  of  said  disk  comprising  a  shackle  sur- 

rounding said  stylus  and  projecting  through 
the  center  of  said  disk,  and  means  for  secur-  60 
ing  said  shackle  to  the  opposite  face  of  said 
disk. 

14.  In  a  stylus  support  for  sound  repro- 
ducing devices,  the  combination  with  the 

stylus,  of  a  centrally  apertured  disk  having  65 
an  angular  shank  connected  therewith,  means 
for  securing  said  stylus  to  one  face  of  said 
disk  comprising  a  shackle  surrounding  said 
stylus  and  projecting  through  the  aperture 

in  said  disk,  and  means  bearing  upon  the  op-  70  ' posite  face  of  said  disk  for  securing  said 
shackle  and  stylus  in  adjusted  positions  rela- 

tively to  the  face  of  said  disk. 
15.  In  a  stylus  support  for  sound  repro- 

ducing devices,  the  combination  with  the  75 
stylus,  of  a  supporting  shank,  and  means 
connecting  said  shank  and  said  stylus  for 
permitting  minute  angular  adjustments  of 
said  stylus  with  respect  to  said  shank. 

In  testimony  whereof,  I  have  hereunto  set  80 
my  hand  this  8th  day  of  August,  1914. 

PLINY  CATUCCI. 

In  presence  of — Louis  M.  Sanders, 
F.  L.  Green. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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Application  filed  October  30, 1913.     Serial  No.  798,296. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  W.  Ebeling, 

a  citizen  of  the  United  States,  residing  at 
Wheeling,  in  the  county  of  Ohio  and  State 

5  of  West  Virginia,  have  invented  a  new  and 
useful  Stylus-Positioning  and  Circuit-Con- 

trolling Means  for  Sound-Reproducing  Ma- 
chines, of  which  the  following  is  a  speci- 

fication. 

10  The  present  invention  relates  to  improve- 
ments in  a  stylus  positioning  and  circuit 

controlling  means  for  sound  reproducing 
machines,  one  object  of  the  present  inven- 

tion being  the  provision  of  means,  which  will 
15  properly  guide  the  stylus  to  the  phonic 

groove  of  the  record  at  the  initial  rotation  of 
the  sound  record  carrier,  said  means  being 
automatically  released  and  moved  out  of 
the  path  of  the  stylus  and  from  above  the 

20  record   to   simultaneously   close   an   electric 
circuit    for   electrically    connecting    a    tele- 

phonic transmission  means  including  the  re- 
producer of  the  sound  reproducing  machine. 

The  present  invention  is  especially  ap- 
25  plicable  to  sound  reproducing  machines  used 

in  connection  with  motion  picture  projectors, 
and  more  particularly  to  the  structure  set 
forth  in  my  co-pending  application  filed  even 
date  herewith  Serial  No.  798,295  and  also 

30  the  main  invention  as  shown  in  the  applica- 
tion for  patent  of  Harrison  W.  Rogers,  filed 

February  7,  1913,  Serial  No.  716,890,  the 
present  mechanism  being  the  result  of  ex- 

perimenting with  the  mechanisms  set  forth 
35  in  the  above  two  applications,  it  being  neces- 

sary only  in  the  present  instance  to  attach 
a  device  at  the  center  of  the  record  in  combi- 

nation with  a  pivoted  arm  capable  of  a  slight 
sliding  movement  adjacent  the  record,  the 

40  arm  and  the  means  carried  by  the  record  co- 
operating to  move  the  stylus  toAvard  the  be- 

ginning of  the  phonic  groove  during  the 
initial  starting  of  the  record  and  to  release 
the  stylus  guiding  arm  at  such  point  so  that 

45  it  is  automatically  swung  out  of  the  path 
of  the  record  and  from  thereabove  to  auto- 

matically close  the  circuit  to  the  telephonic 
transmission  device  of  the  sound  reproduc- 

ing machine. 
60  With  the  foregoing  and  other  objects  in 

view  which  will  appear  as  the  description 
proceeds,  the  invention  resides  in  the  com- 

bination and  arrangement  of  parts  and  in 
the  details  of  construction  hereinafter  de- 

55  scribed  and  claimed,  it  being  understood  that 

changes  in  the  precise  embodiment  herein 
disclosed  can  be  made  within  the  scope  of 
what  is  claimed  without  departing  from  the 
spirit  of  the  invention. 

In  the  drawings — Figure  1  is  a  top  plan  60 
view  of  the  complete  mechanism  for  guiding 
the  stylus  and  controlling  the  circuit.    Fig. 
2  is  a  top  plan  view  on  an  enlarged  scale 
of  the  stylus  controlling  and  guiding  arm. 
Fig.  3  is  a  section  taken  on  line  3 — 3  of  Fig.  65 
2.    Fig.  4  is  a  view  similar  to  Fig.  2  on  an 
enlarged  scale  with  the  pin  head  removed 
to  show  the  elongated  slot  to  permit  the 
longitudinal  movement  of  the  stylus  guiding 
arm.    Fig.  5  is  a  top  plan  view  of  the  record  70 
carried  means  for  actuating  and  releasing 
the  arm.    Fig.  6  is  a  section  taken  on  line 
6 — 6  of  Fig.  2.    Fig.  7  is  an  enlarged  top 
plan  view  of  the  selecting  switch  for  the 
talking  circuit  and  the  solenoid  for  actuat-  75 
ing  the  same.     Fig.  8  is  a  front  elevation 
thereof  looking  in  the  direction  of  the  arrow 
Fig.  7.    Fig.  9  is  a  diagrammatic  view  of  the 
electrical  circuit  used  in  connection  with  the 

present  invention  and  including  the  electri-  80 
cal  circuit  controlled  by  a  moving  film  in  a 
projector.     Fig.  10  is  a  sectional  view  of  a 
record  disk  upon  its  carrier  illustrating  the 
method  of  insuring  the  proper  positioning 
thereof  upon  the  carrier  and  also  its  positive  85 
rotation  with  the  carrier. 

Referring  to  the  drawings,  the  numeral  1 
designates  a  table  or  support,  upon  which  is 
mounted  the  casing  2  carrying  the  sound  re- 

producing mechanisms  A  and  B,  two  in  the  90 
present  instance  being  shown  and  adapted  to 
be  operated  by  means  of  the  driving  shaft 
100,  which  may  be  driven  by  a  motor  or 
from  the  projector  mechanism  (not  shown) 
of  a  motion  picture  machine.  95 

Adjacent  to  each  mechanism  A  or  B,  is 
secured  a  plate  3,  which  by  means  of  the  pin 
or  screw  4  forms  a  pivot  through  the  instru- 

mentality of  the  elongated  slot  5  for  the  sty- 
lus guiding  and  controlling  arm  6.  This  100 

arm  6  as  clearly  shown,  is  adapted  to  be  nor- 
mally held  in  the  position  shown  in  connec- 

tion with  the  machine  B  by  means  of  the 
spring  7,  while  the  headed  end  8  is  provided 
with  the  peculiar  shaped  recess  9  and  with  105 
the  operating  knob  or  handle  10,  by  means 
of  which  the  arm  6  may  be  manually  moved 
from  the  position  shown  in  connection  with 
the  machine  B  to  the  position  as  shown  in 
connection  with  the  machine  A.  110 
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Adapted  to  be  used  in  connection  with  the 
arm  6,  and  carried  by  the  disk  record  R,  cen- 

trally thereof,  is  a  metal  plate  11  having  the 
central  aperture  12  adapted  to  aline  with  the 

5  central  aperture  of  the  record,  and  receive 
the  reduced  upper  end  13  of  the  centering 
pin  of  the  record  carrier.  The  record  R  is 
further  provided  with  an  aperture  14  adapt- 

ed to  fit  upon  a  second  pin  15  calso  carried 

10  by  the  record  carrier,  said  pin  15  cooperat- 
ing with  the  pin  13  to  hold  the  record  R 

against  independent  rotation  of  the  carrier 
and  at  the  same  time  constitute  a  means  for 
assisting  when  the  record  R  has  moved  one 

15  full  revolution  from  the  position  shown  at 
the  machine  A  Fig.  1  to  engage  the  opposite 
side  b  of  the  arm  6  to  free  the  same  from  the 
cam  or  eccentric  21  which  is  carried  by  the 
plate  16,  and  the  detailed  construction  of 

20  which  will  presently  appear.  In  assem- 
bling the  record  for  use,  the  pin  13  enters 

the  aperture  12  of  the  disk  11  while  the  pin 
15  enters  the  aperture  14  of  the  record  R, 
the  arm  6  being  assembled  so  that  the  recess 

25  9  embraces  the  cam  21,  the  pin  engaging  the 
arm  6  at  the  point  a  when  the  record  is 
ready  to  be  started.  It  is  therefore  evident, 
that  when  the  record  rotates  and  the  pin  15 
is  brought  to  engage  the  arm  6  at  contact  b, 

30  that  the  rotating  carrier  will  have  a  ten- 
dency to  move  the  arm  6  away  from  the  en- 

gagement with  the  cam  21,  and  thus  free  it 
to  the  action  of  the  spring  7  which  quickly 
snaps  the  same  to  assume  the  position  shown 

35   in  connection  with  the  machine  B,  Fig.  1. 
The  eccentric  or  cam  21  is  carried  by  the 

plate  16,  which  by  means  of  the  screw  17, 
the  elongated  slot  18  and  the  screw  19  in 
connection  with  several  of  the  apertures  20 

40  of  the  disk  11  is  properly  adjusted  to  impart 
as  the  record  R  is  rotated,  the  desired  lon- 

gitudinal movement  to  the  arm  6  so  that  the 
stylus  S  resting  upon  the  inclined  face  23 
of  the  lug  22  of  the  arm  6  adjacent  the  piv- 

45  oting  point  thereof,  will  be  moved  inwardly 
toward  the  beginning  of  the  phonic  groove 
of  the  rotating  record  R  and  by  the  time 
that  the  pin  15  engages  point  b  of  the  arm 
6,  be  placed  in  such  groove  and  consequently 

50  be  out  of  the  position  to  be  engaged  by  the 
projection  22  as  the  arm  6  is  released  from 
the  cam  21  and  is  thrown  by  its  spring  7  to 
the  position  as  shown  in  connection  with  the 
machine  B. 

55  When  the  parts  are  assembled  as  in  the 
position  shown  in  Fig.  1,  machine  A,  the 
eccentric  21  has  a  peculiar  pulling  action 
upon  the  head  8,  so  as  to  slightly  hold  the 
arm  6  against  the  tension  of  the  spring  7, 

60  such  tension  being  increased,  as  the  record 
R  is  rotated  and  the  cam  21  is  moved  to  pull 
inwardly  upon  the  arm  6  to  place  the  stylus 
S  in  the  phonic  groove,  the  pin  15  at  the  de- 

sired point  and  approximately  after  the  rec- 
35  ord  has  made  a  full  rotation,  engaging  the 

arm  as  before  stated  at  contact  b  and  thus 
disengaging  it  from  the  cam  21  so  that  the 
arm  6  may  be  moved  entirely  from  over  the 
record  and  throw  its  circuit  closing  arm  34 
between  the  insulated  switch  members  33  to  70 
close  a  circuit,  the  purpose  of  which  will 
presently  appear.  f 

Where  the  present  device  is  used  in  con- 
nection with  an  electrical  telephonic  means 

for  transmitting  from  the  record  R,  a  single  75 
transmitter  is  employed  with  each  record, 
there  in  the  present  instance  being  two 

transmitters  T' — T',  and  as  it  is  desirable  to 
maintain  the  circuit  to  the  respective  trans- 

mitters open  until  the  stylus  S  has  been  po-  80 
sitioned  within  the  beginning  of  the  phonic 
groove  of  the  record  R,  the  switch  composed 
of  the  members  33  and  34  is  provided  for 
actuating  means  for  operating  a  rotary  or 
oscillatory  switch  24.  This  switch  24  is  85 

composed  of  a  cylinder  or  spool  of  insula- 
tion mounted  in  the  bracket  25  upon  the  base 

la,  an  arm  26  being  connected  to  the  axis 
thereof  to  be  operated  by  means  of  the  sole- 

noid controlled  rod  27  which  is  oscillated  at  90 
the  proper  time  by  means  of  the  respective 
solenoids  28  and  29  mounted  upon  the 

base  la. The  circuits  controlled  by  the  respective 

switches  33—34  of  machine  A  and  33' — 34'   95 
of  the  machine  B,  are  clearly  shown  in  dia- 

gram in  Fig.  9.    The  circuit  controlled  by 
the  switches  33 — 34,  includes  the  battery  30, 
the  conductor  31,  the  metal  casing  2,  the 
conductor  32,   one  of  the  contacts  33,  the   100 
switch  34,  the  other  contact  33,  the  con- 

ductor 35,  the  solenoid  28,  and  the  conductor 
36.    Thus  when  the  solenoid  28  is  energized, 
the  switch  24  is  oscillated  to  assume  the  po- 

sition as  shown  in  the  diagram  to  place  in   105 
circuit  the  transmitter  T  of  machine  A. 
The  circuit  controlled  by  the  switch 

33' — 34'  includes  the  battery  30,  the  con- 

ductor 31,  the  casing  2,  the  conductor  32', 
the  switch  33'— 34',  the  conductor  35',  the  lie 
solenoid  29  and  the  conductor  36'.  Thus 
when  the  switch  of  the  machine  B  is  closed, 
the  solenoid  29  oscillates  the  oscillatory 
switch  24,  and  thus  connects  the  transmitter 

T'  of  the  machine  B  in  circuit.  115 
In  order  to  fully  set  forth  the  telephonic 

circuit,  the  circuit  to  the  transmitter  T' Avill  we  described,  and  includes  the  two  line 
wires  L — L'  which  feed  direct  current 
through  the  switch  37  to  the  conductor  38,  120 
the  two  supported  metal  contacts  39,  which 
are  in  engagement  with  the  segmental  metal 
plates  40  of  the  switch  24,  which  when  the 
switch  24  is  in  the  position  as  shown  in  Fig. 
9  are  in  contact  with  the  two  metal  plates  125 

41,  the  conductor  42,  the  transmitter  T',  the 
conductors  43,  the  two  upper  metal  contact 
plates  44,  the  two  upper  metal  segmental 
plates  45  of  the  switch  24,  the  two  metal 
contact  plates  46,  the  conductor  47,  and  the   130 
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amplifying  receiver  48.  It  has  been  found 
desirable  to  connect  in  series  with  the  con- 

ductors 38  and  47,  resistance  lamps  R' 
and  R2. 

6  It  will  thus  be  seen  that  when  the  switch 

33' — 34'  is  thrown  to  the  position  as  shown 
\  in  machine  B  in  Fig.  9,  the  stylus  S  being 

properly  positioned  in  the  phonic  groove, 
that  the  switch  24  will  be  moved  to  the  po- 

10  sition  as  therein  shown  to  thus  energize  the 
circuit  including  the  transmitter  T,  so  that 
the  instant  the  portion  of  the  groove  that 
contains  the  sound  record  is  engaged  by 
the  stylus  S,  the  sound  reproduced  thereby 

15  will  be  transmitted  through  the  electrical 
circuit  and  amplified  in  the  device  48.  By 
this  means,  the  grating  of  the  stylus  S  upon 
the  rotating  record  up  to  a  point  of  the 
closure  of  the  switches  33—34  and  33'— 34' 

20  is  rendered  inaudible  and  thus  the  objec- 
tions to  such  grating  sound  is  removed,  such 

circuit  for  the  sound  reproducing  or  tele- 
phonic means  being  closed  only  when  the 

sound  reproducing  portion  of  the  groove  is 
25  reached. 

In  diagram  is  shown  two  electromagnets 

52 — 52',  which  in  the  co-pending  applica- 
tion control  the  means  for  selectively  con- 

necting either  one  of  the  machines  A  or  B 

30  to  the  driving  shaft  100,  a  single  battery 
source  as  the  battery  30  being  employed  for 
this  purpose  and  the  circuit  to  each  electro- 

magnet being  as  follows:  The  battery  30, 
the  conductor  31,  the  casing  2,  the  conductor 

35  49,  the  switch  50,  the  conductor  51,  the 
electromagnet  52,  the  pivoted  member  54 
controlled  by  the  film  of  the  projector  and 
the  stationary  contact  55,  and  the  conductor 
56.    This  circuit  is  controlled  for  connecting 

40  machine  A,  the  circuit  for  controlling  ma- 
chine B  being,  the  battery  30,  the  conductor 

31,  the  conductor  49',  the  switch  50',  the 
conductor  51%  the  electromagnet  52',  the 
conductor   53',   the   film   controlled    switch 

45  members  54' — 55'.  and  the  conductor  56. 
Thus  with  two  sound  reproducing  machines 
A  and  B,  the  same  may  be  controlled  suc- 

cessively to  be  started  and  stopped  through 
the  instrumentality  of  the  film  and  as  more 

particularly  set  ̂ forth  in  detail  in  the  co- 
pending application  mentioned  above. 

What  is  claimed  is : 
1.  In  a  sound  reproducing  machine,  a 

sound  record  carrier,  a   stylus,  means  for 

55  moving  the  stylus  transversely  of  the  phonic 
groove  of  a  record  to  direct  the  stylus  to 
the  phonic  groove  of  such  record,  and  means 
actuated  by  the  record  carrier  for  displac- 

ing  said    stylus    moving   means    after    the 

60  stylus  has  been  placed  in  the  phonic  groove of  the  record. 

2.  In  a  sound  reproducing  machine  a 
sound  record  carrier,  a  stylus,  a  stylus  posi- 

tioning means  movable  transversely  of  the 

65  phonic  groove  of  a  record  supported  by  said 

carrier  during  the  rotation  of  the  carrier  to 
direct  the  stylus  to  the  phonic  groove  of 
such  record,  and  means  actuated  by  the  rec- 

ord carrier  for  displacing  said  stylus  posi- 
tioning means  after  the  stylus  has  been  70 

guided  to  the  phonic  groove  of  the  record. 
3.  In  a  sound  reproducing  machine,  a 

sound  record  carrier,  a  stylus,  a  pivotally 
displaceable  stylus  positioning  means  mount- 

ed for  movement  transversely  of  the  phonic  75 
groove  of  a  record  supported  by  said  car- 

rier, means  actuated  by  the  carrier  for  im- 
parting transverse  movement  thereto  during 

the  rotation  of  the  carrier,  and  means  actu- 
ated by  the  carrier  for  displacing  the  stjdus  80 

positioning  means  after  the  stylus  has  been 
directed  to  the  phonic  groove  of  the  record. 

4.  In    a   sound   reproducing   machine,    a 
sound  record  carrier,  a  stylus  positioning 
means,  a  circuit  closer,  and  means  actuated  85 
by  the  carrier  for  controlling  the  stylus  po- 

sitioning means  and  the  circuit  closer. 
5.  In  a  sound  reproducing  machine,  a 

sound  record  carrier,  a  stylus,  a  stylus  posi- 
tioning means  movable  transversely  of  the  90 

phonic  groove  of  the  record  supported  by 
said  carrier  during  the  rotation  of  the  car- 

rier to  direct  the  stylus  to  the  entrance  of 
the  phonic  groove  of  such  record,  means  ac- 

tuated by  the  record  carrier  for  displacing  95 
said  stjdns  positioning  means  after  the  sty- 

lus has  been  guided  to  the  phonic  groove  of 
the  record,  and  a  circuit  closer  actuated  by 
the  stylus  guiding  means. 

6.  In  a  sound  reproducing  machine,  a  100 
sound  record  carrier,  a  stylus,  a  pivotally 
displaceable  stylus  positioning  means  mount- 

ed for  movement  transversely  of  the  phonic 
groove  of  a  record  supported  by  said  car- 

rier, means  actuated  by  the  carrier  for  im-  105 
parting  transverse  movement  thereto  during 
the  rotation  of  the  carrier,  means  actuated 
by  the  carrier  for  displacing  the  stylus  posi- 

tioning means  after  the  stylus  has  been  di- 
rected to  the  phonic  groove  of  the  record,  110 

and  a  circuit  closer  actuated  by  the  stylus 
positioning  means. 

7.  The  combination  with  a  rotary  sound 
record  carrier,  an  electrical  telephonic  ap- 

paratus including  a  stylus  operated  trans-  115 
mitter,  and  a  switch  for  opening  and  closing 
the  circuit  of  said  apparatus,  of  a  swing- 
ingly  mounted  arm  disposed  for  movement 
above  the  sound  record,  cooperable  means 
carried  in  the  free  end  of  said  arm  and  by  120 
the  sound  record  for  imparting  a  longitudi- 

nal movement  to  the  arm  during  the  rota- 
tion    of    the    sound     record     carrier     and 

record,  a  stylus  holding  and  guiding  means 
carried  by  the  arm  for  placing  the  stylus  in  125 
the  phonic  groove  of  the  record  when  the 
arm  is  moved  inwardly,  and  means  carried 
by  the  record  carrier  for  releasing  the  arm 
to  permit  such  arm  to  close  the  switch. 

8.  The  combination  with  a  rotary  sound  130 
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record  carrier,  an  electrical  telephonic  ap- 
paratus including  a  stylus  operated  trans- 

mitter, and  a  switch  for  opening  and  closing 
the  circuit  of  said  apparatus,  of  a  swing- 

5  ingly  mounted  arm  disposed  for  movement 
above  the  sound  record,  cooperable  means 
carried  in  the  free  end  of  said  arm  and  by 
the  sound  record  for  imparting  a  longitudi- 

nal movement  to  the  arm  during  the  rota- 
10  tion  of  the  sound  record  carrier  and  record, 

a  stylus  holding  and  guiding  means  carried 
by  the  arm  for  placing  the  stylus  in  the 
phonic  groove  of  the  record  when  the  arm  is 
moved  inwardly,  a  switch  closing  member 

15  carried  by  the  arm,  and  a  spring  connected 
to  the  arm  for  insuring  the  closure  of  the 
switch  when  the  arm  is  released  from  the 
record. 

9.  The  combination  with  a  rotary  sound 
20  record  carrier,  two  record  receiving  pins  car- 

ried thereby,  and  a  stylus  actuated  trans- 
mitter mounted  for  movement  above  and  in 

contact  with  the  phonic  groove  of  a  record 
supported  by  the  carrier,  of  a  stylus  guid- 

25  ing  means,  including  a  swingingly  mounted 
arm  having  a  hooked  free  terminal,  a  cam 
actuated  by  the  carrier  for  engagement  with 
the  hooked  terminal  of  the  arm,  whereby  as 
the  carrier  is  rotated,  the  arm  has  an  in- 

30  ward  and  outward  longitudinal  movement 
imparted  thereto,  and  means  carried  by  the 
arm  for  receiving  the  stylus  of  the  trans- 

mitter and  directing  the  stylus  into  the 
phonic  groove  as  longitudinal  movement  is 

35  imparted  to  the  arm,  the  hooked  terminal  of 
the  arm  being  freed  from  the  cam  when  en- 

gaged by  one  of  the  pins  during  the  rotation 
of  the  carrier. 

10.  The  combination  with  a  rotary  sound 
4  0  record   carrier,   two   record   receiving   pins 

carried  thereby,  and  a  stylus  actuated  trans- 
mitter mounted  for  movement  above  and  in 

contact  with  the  phonic  groove  of  a  record 
supported  by  the  carrier,  of  a  stylus  guiding 

45  means,  including  a  swingingly  mounted  arm 
having  a  hooked  free  terminal,  a  cam  actu- 

ated by  the  carrier  for  engagement  with,  the 
hooked  terminal  of  the  arm,  whereby  as  the 
carrier  is  rotated,  the  arm  has  an  inward 

50  and  outward  longitudinal  movement  im- 
parted thereto,  means  carried  by  the  arm  for 

receiving  the  stylus  of  the  transmitter  and 
directing  the  stylus  into  the  phonic  groove 
as   longitudinal   movement   is   imparted   to 

55  the  arm,  the  hooked  terminal  of  the  arm 
being  freed  from  the  cam  when  engaged  by 

one  of  the  pins  during  the  rotation  of  the 
carrier,  and  a  spring  connected  to  said  arm 
for  throwing  the  same  to  one  side  of  the 
record  carrier  when  released  by  the  pin.  60 

11.  The  combination  with  a  rotary  sound 
record  carrier  having  a  central  pin,  a  second 

pin    carried    thereby    intermediate    of    the  f' 
center  pin  and  its  periphery,  and  a  trans- 

mitter having  a  stylus  for  engagement  with  G5 
the  phonic  groove  of  a  record  supported  by 
the  carrier,  of  means  for  placing  the  stylus 
in  the  phonic  groove  of  a  record,  including 
a  plate,  a  pin  carried  thereby,  an  arm  pro- 

vided with  an  elongated  slot  that  fits  upon  70 
the  pin,  the  free  end  of  said  arm  being  pro- 

vided with  a  hook  for  movement  to  and 
from  the  center  of  the  carrier,  and  a  cam 
actuated  by  the  carrier  for  engaging  the 
hook,  whereby  as  the  carrier  is  rotated,  the  75 
cam  imparts  longitudinal  movement  to  the 
arm,  for  placing  the  stylus  in  the  phonic 
groove  of  a  record,  the  second  pin  of  the  car- 

rier after  the  carrier  has  rotated  a  prede- 
termined distance,  engaging  the  arm  to  free  80 

its  hooked  terminal  from  the  cam. 
12.  The  combination  with  a  rotary  sound 

record  carrier  having  a  central  pin,  a  second 
pin  carried  thereby  intermediate  of  the 
center  pin  and  its  periphery,  and  a  trans-  85 
mitter  having  a  stylus  for  engagement  with 
the  phonic  groove  of  a  record  supported  by 
the  carrier,  of  means  for  placing  the  stylus 
in  the  phonic  groove  of  a  record,  including 

a  plate,  a  pin  carried  thereby,  an  arm  pro-  90 
videcl  with  an  elongated  slot  that  fits  upon 

the  pin,  the  free  end  of  said  arm  being  pro- 
vided with  a  hook  for  movement  to  and 

from  the  center  of  the  carrier,  a  cam  actu- 
ated by  the  carrier  for  engaging  the  hook,  95 

whereby  as  the  carrier  is  rotated,  the  cam 
imparts  longitudinal  movement  to  the  arm 
for  placing  the  stylus  in  the  phonic  groove 
of  a  record,  the  second  pin  of  the  carrier 
after  the  carrier  has  rotated  a  predeter-  100 
mined  distance  engaging  the  arm  to  free  its 
hooked  terminal  from  the  cam,  and  a  spring 
for  moving  the  arm  from  above  the  record 
Avhen  the  arm  has  been  moved  from  engage- 

ment with  the  cam.  105 
In  testimony  that  I  claim  the  foregoing  as 

my  own,  I  have  hereto  affiled  my  signature 
in  the  presence  of  two  witnesses. 

CHARLES  W.  EBELING. 
Witnesses : 

Selina  Willson, 
Nellie  Herndon. 

Copies  of  this  patent  may  be  obtained  for  Ave  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Harry  W.  Hess,  a 

citizen  of  the  United  States,  residing  at 
New  York,  in  the  State  of  New  York,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Acoustic  Instruments;  and  I  do 

hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  inven- 

tion, such  as  will  enable  others  skilled  in 
10  the  art  to  which  it  appertains  to  make  and 

use  the  same. 

The  present  invention  has  principal  re- 
lation to  improvements  in  tone-projecting 

devices  wherein  the  acoustic  vibrations  are 
15  produced  either  mechanically,  electrically 

or  otherwise ;  and,  in  its  particular  applica- 
tion of  the  phonographic  art,  the  invention 

comprises  certain  features  whereby  com- 
pactness, lightness  and  adaptability  to  va- 

20  rious  types  of  these  machines  are  combined 
with  great  accuracy  of  tone  reproduction. 

The  invention  includes,  as  well,  a  novel 
method  of  blending  and  reinforcing  tone 
waves. 

25  The  invention  is  illustrated  in  a  preferred 
embodiment  in  the  accompanying  drawings, 
wherein — 

Figure  1  is  a  front  elevation  of  my  tone- 
projecting  element  as  embodied  for  phono- 

30  graphic  purposes,  Fig.  2  is  a  sectional  view 
thereof  on  the  line  x — x  in  Fig.  1,  Fig.  3 
is  a  face  view  of  the  tone-clarifier,  Fig.  4 
is  an  edge  view  of  the  same,  Fig.  5  is  a  de- 

tail partial  side  view  of  a  preferred  stylus, 
35  Fig.  6  is  a  side  view  of  a  portion  of  the 

tilted  form  of  phonographic  arrangement, 
Fig.  7  is  a  plan  view  of  a  disk  record  ma- 

chine furnished  with  my  improvement,  and 
Fig.  8  is  a  side  view  of  the  same  shown 

40  level. 

The  term  "  phonograph "  is  intended  to 
apply  to  any  type  of  machine  reproducing 
sound  from  a  record. 

My   improved   tone  -  projecting   element, 
45  whether  employed  telephonically,  phono- 

graphically  or  otherwise,  comprises  a  source 
of  acoustic  waves  (such  for  instance  as  a 
vibrating  diaphragm)  which  may  be  termed 
a  tone-producing  element,  and  tone-modi- 

50  fiers,  whereby  the  components  of  the  orig- 

inal vibrations  are  so  reinforced  as  to  pre- 
serve to  the  fullest  possible  extent  the  indi- 

vidual character  of  the  voice  or  group  of 
acoustic  vibrations  intended  to  be  projected, 
while  obtaining  the  desired  volume  of  55 
sound.  One  novel  feature  of  the  tone  pro- 

jector is  found  in  the  blending  of  the  waves 
from  both  sides  of  the  tone  producer,  by 
turning  back  those  delivered  from  one  side 
until  they  are  projected  in  a  common  group  60 
with  those  from  the  other  side.  Another 
novel  feature  is  found  in  the  provision  of  a 
compound  resonator,  preferably  arranged 
for  correspondence  to  the  three  principal 
recognized  voice  registers  known  as  treble,  65 
middle  and  bass.  By  uniting  the  two  novel 
features  above  named  in  the  compact  em- 

bodiment herein  shown  and  described,  I 
am  able  to  produce  a  perfectly  natural  voice 
effect,  since  I  avail  myself  of  the  natural  70 
human  organization  of  two  orifices  (mouth 

and  nose)  combined  with  compound  reso- 
nators (palate  and  head  bones)  suited  to 

the  elements  of  voice  projection.  I  am 
able  to  obtain  the  desired  volume  of  sound  75 
without  use  of  a  horn,  and  I  avoid  the  false 

resonance  of  horns,  "blasts"  and  the  like, 
whose  disagreeable  effects  are  well  known. 
Certain  other  features  of  advantage  flowing 
from  various  elements  of  my  invention  are  80 
set  forth  hereinafter. 

While  I  have  described  my  tone  projector 
hereinafter  in  connection  with  its  preferred 
embodiment  in  a  phonograph,  it  is  to  be 
understood   that,   except   as   otherwise  ex-  85 
pressly  stated  in  my  claims,  I  am  not  lim-    • 
ited  to  this  field  of  use. 

In  the  form  shown  the  tone  producer  is  a 

diaphragm  10  of  any  suitable  form  and  ma- 
terial, mounted  within  the  supporting  ring  90 

11,  which  latter  is  provided  with  a  parti- 
tion 12,  having  a  tone  orifice  13.  Between 

this  partition  and  the  diaphragm  there  is  a 
suitable  space  which  I  call  the  compression 
chamber,  and  within  which  I  prefer  to  em-  95 
ploy  a  clarifier,  consisting  of  a  disk  14  hav- 

ing a  series  of  openings  15  preferably 
formed  by  cutting  the  substance  of  the  disk 
and  bending  the  same  to  form  wings  16 
out  of  the  plane  of  the  disk,  and  preferably  100 
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at  right  angles  to  the  same.  I  have  found 
that  the  best  effects  are  produced  where 
each  orifice  15  has  at  least  one  straight  edge 
placed  radially,  and  where,  as  clearly  shown 

5  in  Fig.  4,  the  wings  are  bent  alternately 
toward  opposite  sides  of  the  disk.  It  is 
also  advisable  to  supply  a  central  aperture 
17  in  this  disk,  to  get  the  best  effect.  I  have 
determined  by  careful  experiments  that  by 

10  introducing  a  disk  or  plate  of  this  character, 
certain  head  tones  of  the  human  voice, 
which  are  otherwise  blurred,  are  brought 
out  distinctly. 

Beyond  the  tone  orifice  13,  the  ring  11  is 
15  supplied  with  the  first  member  18  of  the 

compound  resonator,  which  causes  the  waves 
which  pass  through  and  radiate  from  the 
orifice  13  again  to  converge  to  a  new  point 
of  departure.     This  first  member  preferably 

20  takes  the  form  of  a  shell  which  is  exteriorly 
concave  and  correspondingly  convex  within. 

Surrounding  the  first  member,  and  pref- 
erably also  mounted  upon  the  ring  11  is  the 

second  member  19  of  the  compound  reso- 
25  nator.  This  is  preferably  a  shell  principally 

convex  without  and  correspondingly  concave 

within,  although  it  takes  the  opposite  cur- 
vature for  a  short  distance  around  its  open- 

ing, as  shown. 
30  The  third  and  outermost  member  of  the 

compound  resonator  is  capable  of  being  em- 
ployed as  a  support  for  the  other  elements 

herein  described,  and  this  is  the  preferred 
form  shown.    Whether  employed  as  a  sup- 

35  port  or  not,  however,  I  prefer  also  to  em- 
ploy it  to  gather  and  reverse  the  issuing 

sound  waves,  so  as  to  cause  them  to  join 
those  given  off  from  the  opposite  side  of  the 
source  or  producer.    For  this  reason  it  may 

40  be  termed  the  "reversing  resonator".  In 
the  preferred  form  shown  this  last  member 
is  a  hollow  shell  20  surrounding  the  ring  11 
and  the  inner  resonating  members,  and  sup- 

porting the  same  by  means  of  screws  21, 
4  5  which  engage  the  ring  11,  as  shown  in  Fig. 

2.  As  shown  in  the  drawings  this  shell  acts 
to  reflect  the  modified  acoustic  waves  given 
off  from  that  side  of  the  diaphragm  10 

shown  uppermost  in  Fig.  2,  and  this  re- 
ft 0  flection  takes  place  through  a  ring  shaped 
space  surrounding  the  opening  22  of  the 
sounding  shell  23  through  which  last  named 
opening  are  delivered  the  waves  from  the 
lower  side  of  said  diaphragm.    I  have  found 

55  this  novel  method  of  blending  the  waves 
from  the  two  sides  of  the  tone  source  to  give 
especially  good  results.  The  shell  23  may 
be  held  removably  in  place  by  any  suitable 
means,  as,  for  instance,  the  screws  24,  pass- 

60  ing  through  the  edge  of  the  ring  11. 
I  have  found  that  the  organization  above 

described  gives  the  natural  effect  produced 
in  the  human  voice  by  the  resonating  cavi- 

ties and  surfaces  within  the  head ;  and,  while 

65  getting  the  same  volume  of  tone  as  obtain- 

able from  a  tone  arm  and  horn,  I  avoid  the 
unpleasant  false  qualities  inseparable  from 
the  use  of  horns. 

The  devices  thus  far  described  may  be 
used  in  various  ways  in  connection  with 
phonographs,  and  in  the  drawings  I  have 
shown  a  preferred  arrangement  in  connec- 

tion with  disk  record  machines. 
The  table  25  is  mounted  in  any  well  known 

manner  for  rotation  upon  a  suitable  shaft  26 
by  motor  mechanism  within  the  casing  27. 
The  handle  28  is  employed  for  winding  up 
the  motor,  when  a  spring  motor  is  used. 
The  usual  stop  is  shown  at  29.  The  disk 
record  is  mounted  upon  the  table  25  as 
shown  in  Fig.  8  at  30.  The  record  is  omitted 
from  Fig.  7. 

At  the  side  of  the  casing  27  there  is  placed 
a  post  31  having  a  socket  at  its  top  into 
which  there  fits  loosely  the  down  turned  stud 
32  upon  the  arm  33.  An  arm  34,  fixed  to  the 
side  of  the  external  shell  20,  is  hinged  at  its 
end  to  the  end  of  the  arm  33,  as  shown  at  35. 
This  hinge  permits  vertical  play  of  the  shell 
20  and  its  contents,  while  the  stud  32  turns 
within  its  socket  to  permit  the  horizontal 
movement  incident  to  the  following  of  the 
record  groove  by  the  stylus.  By  turning  the 
arm  34  and  shell  20  upward  around  the 
hinge  35  the  instrument  can  be  thrown  into 

inoperathre  position  in  a  well  known  man- 
ner. 

In  Figs.  7  and  8  the  table  25  which  carries 
the  record  30  is  shown  level  and  this  is  with- 

in my  invention;  but  I  prefer  to  give  the 
table  and  record  a  material  inclination  as 
shown  somewhat  exaggerated  in  Fig.  6. 
This  inclination  facilitates  the  forward 
movement  of  the  shell  and  the  stylus  across 

the  record  whether  starting  from  the  cir- 
cumference and  moving  toward  the  center 

or  starting  below  the  center  and  moving 
outward  to  the  circumference. 

As  shown  in  Figs.  1  and  6,  at  36,  the  edge 

of  the  shell  20  is  cut  away  to  permit  inser- 
tion of  the  stylus  which  may  be  mounted  in 

any  suitable  manner,  but  preferably  as  here- 
in shown  and  described.  In  my  preferred 

mounting  the  usual  removable  needle  37  is 
tightly  clamped  within  the  stylus  body  38 
by  means  of  a  set  screw  39  or  otherwise  and 
the  body  38  is  mounted  for  vibration  in  a 

plane  at  right  angles  to  the  plane  of  the  dia- 
phragm. For  this  purpose  I  prefer  to  em- 

ploy lugs  40  on  the  ring  11  between  which 
the  body  38  is  inserted,  being  supported  by  a 
torsional  mounting  composed  either  of  a  fine 
wire  41  as  shoAvn  in  Fig.  1,  or  of  two  fine 
wires  at  a  suitable  distance  apart  as  shown 
at  42  in  Fig.  5.  The  wire  or  wires  are  fixed 
firmly  both  to  the  body  38  of  the  stylus  and 
to  the  lugs  40  and  the  vibration  of  the  stylus 
upon  its  mounting  is  accomplished  by  a 
twisting  of  the  wire  mounting. 

There  projects  from  the  body  38  the  usual 
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contact  arm  43  which  makes  contact  with  the 
center  of  the  diaphragm  as  shown  in  Fig.  1. 
As  well  understood  in  the  art,  the  extremity 
of  the  arm  43  may  or  may  not  be  fixed  to 

5  the  diaphragm. 
The  mounting  described  is  extremely  sim- 

jJN        pie  and  has  been  found  to  give  excellent  re- 
sults in  practice.     It  permits  the  removal  of 

the  stylus  with  great  ease. 
10  Various  changes  may  be  made  in  the  con- 

struction of  my  improvement  without  de- 
parting from  my  invention  and  I  do  not 

limit  myself  to  the  details  herein  shown  and 
described. 

15      What  I  claim  is — 
1.  In  a  phonograph,  and  in  combination 

with  the  record  support  and  record  moving 
means  thereof,  an  external  hollow  reflector 
having   a    single   opening   for   emission   of 

20  sound,  a  diaphragm  mounted  within  said 
reflector  near  the  opening  thereof,  a  sound- 

ing shell  mounted  over  the  outer  face  of  said 
diaphragm  and  projecting  beyond  the  plane 
of  the  opening  in  said  reflector,   a   stylus 

25  adapted  to  act  upon  said  diaphragm,  and 
mounting  means  for  said  reflector  adapted 
to  permit  movement  thereof  over  the  record, 
substantially  as  described. 

2.  In  a  phonograph,  and  in  combination 
30  with  the  record  support  and  record  moving 

means  thereof,  a  hollow  external  reflector 

having  a  single  opening,  a  diaphragm  suit- 
ably mounted  near  said  opening  within  said 

reflector,  a  stylus  adapted  to  act  thereon,  a 
35  sound  conveying  shell  directed  inward  from 

said  diaphragm  away  from  the  reflector 
opening,  a  second  sound  conveying  shell  di- 

rected outward  from  said  diaphragm 
through  said  opening,  and  mounting  means 

40  for  said  reflector  adapted  to  permit  move- 
ment thereof  over  the  record,  substantially 

as  described. 

3.  In  a  phonograph  and  in  combination 
with  the  record  support  and  record  moving 

45  means  thereof,  a  hollow  reflector  substan- 
tially of  the  shape  of  a  sphere  with  a  seg- 

ment removed  along  a  plane  so  placed  as  to 
afford  a  constricted  opening,  a  diaphragm 
mounted  within  said  reflector  substantially 

50  parallel  to  the  plane  of  said  opening,  a 
sounding  shell  applied  over  the  outer  face  of 
said  diaphragm  and  projecting  outside  of 
said  opening,  a  stylus  adapted  to  act  upon 
said  diaphragm,  and  mounting  means  for 

55  said  reflector  adapted  to  permit  movement 
thereof  over  the  record,  substantially  as  de- 
scribed. 

4.  In  a  phonograph,  means  for  moving 
the  record  and  a  support  for  said  record 

60  moving  means;  in  combination  with  a  com- 
pound resonator  adapted  to  move  as  a  whole 

over  said  record  and  comprising  an  inner 

shell  outwardly  concave  an  outer  shell  out- 
wardly convex  and  a  shell  surrounding  both, 

and  a  diaphragm  and  stylus  associated  with  65 
said  resonator  and  adapted  to  move  there- 

with, substantially  as  described. 
5.  In  a  phonograph,  means  for  moving  the 

record  and  a  support  for  said  record  moving 
means;    in    combination    with    a    resonator  70 
adapted  to  move  as  a  whole  over  said  record, 
a  diaphragm  within  said  resonator,  a  tone- 
clarifying  disk  mounted  behind  said  dia- 

phragm and  having  substantially  radial 
slits  therein  each  provided  with  a  projecting  75 
wing  on  one  side,  and  a  stylus  operatively 
connected  with  said  diaphragm,  substan- 

tially as  described. 
6.  In  a  phonograph,  means  for  moving  the 

record  and  a  support  for  said  record  and  80 

moving  means;  in  combination  with  a  res- 
onator adapted  to  move  as  a  whole  over  said 

record,  a  diaphragm  within  said  resonator,  a 
tone-clarifying   disk   mounted   behind   said 
diaphragm  and  having  substantially  radial  85 
slits  therein,  each  provided  with  a  projecting 
wing  on  one  side,  and  the  wing  on  each  slit 
projecting  in  a  direction  opposite  to  that  on 
the  next,  and  a  stylus  operatively  connected 
with  said  diaphragm,  substantially  as  de-  90 
scribed. 

7.  In  a  phonograph  and  in  combination 
with  the  record-support  and  record  moving 
means  thereof,  a  dome-shaped  reflecting  shell 
having  a  single  opening  constricted  with  re-  95 
lation  to  the  principal  diameter  of  the  shell, 
a  diaphragm  within  said  shell  placed  across 
and  just  behind  the  central  portion  of  said 
opening  so  as  to  leave  a  ring-shaped  space 
around  it  for  emitting  sound  waves  reflected  100 
from  within  the  shell,  a  stylus  operatively 

connected  with  said  diaphragm  and  mount- 
ing means  for  said  shell  adapted  to  permit 

movement  thereof  over  the  record. 
8.  In  a  phonograph  and  in  combination  105 

with  the  record-support  and  record  moving 
means  thereof,  an  external  hollow  reflecting 
shell   having   a   single   opening   constricted 
with  relation  to  the  principal  diameter  of 
the   shell,    an   internal   resonator    and    dia-   110 
phragm   combined   adapted   to   be   inserted 
through  said  opening  into  said  shell,  means 
for  holding  said  resonator  and  diaphragm 

within  said  shell,  a  stylus  operatively  con- 
nected with  said  diaphragm  and  mounting  115 

means  for  said  shell  adapted  to  permit  move- 
ment thereof  over  the  record,  substantially 

as  described. 
In  testimony  whereof,  I  affix  my  signature, 

in  presence  of  two  witnesses. 
HARRY  W.  HESS. 

Witnesses : 
H.  S.  MacKaye, 
Katharine  C.  Mead. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  xohom  it  may  concern: 
Be  it  known  that  I,  William  H.  Camfield, 

a  citizen  of  the  United  States,  and  a  resident 
of  Newark,  county  of  Essex,  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Talking-Machines, 
of  which  the  following  is  a  specification. 

This  invention  relates  to  an  improved 
talking  machine  of  either  the  disk  or  cylin- 

10  der  type  in  which  a  casing  with  a  lid  is  used, 
and  the  invention  is  designed  to  provide  for 
the  winding  of  the  motor  of  the  machine  by 
the  moving  0f  the  lid. 
The  machine  has  a  connection  between 

15  the  winding  means  of  the  motor  and  the  lid 
so  that  when  the  lid  is  operated,  the  wind- 

ing means  is  actuated  to  put  the  motor  under 
tension  to  play  the  succeeding  record. 

The  invention  permits  the  use  of  a  light 
20  weight  or  spring  as  motive  power,  as  the 

automatic  winding  of  the  motor  at  each 
operation  of  the  lid  necessitates  only  enough 
power  to  play  one  record. 

To  more  fully  perfect  the  machine  I  have 
25  devised  a  construction  in  which  the  parts 

are  so  disposed  that  the  lid  must  be  operated 
to  give  access  to  the  record  and  must  be 
again  operated  to  uncover  the  horn,  in  this 
way  insuring  a  winding  of  the  motor  at  the 

30  installation  of  each  record. 

The  invention  further  provides  for  an  im- 
proved talking  machine  in  which  the  ar- 

rangement of  the  parts  allows  the  base  of 
the  machine  to  be  small  so  that  it  can  be 

35  placed  on  an  ordinary  stand  or  table,  but 
at  the  same  time  allows  a  comparatively 
long  sound  passage  or  horn  which  is  de- 

sirable to  secure  clear  and  loud  reproduc- 
tions from  the  record. 

40  A  still  further  object  of  the  invention  is 
to  provide  a  horn  which  is  contained  within 
the  casing  of  the  machine,  but  which  avoids 
the  motor  in  order  to  prevent  the  noise  of 
the  motor  from  being  heard  during  the  re- 

45  production  by  the  machine.  This  is  prefer- 
ably accomplished  by  forming  the  sound 

passage  into  two  channels  between  its  out- 
let end  and  its  reproducer  end  to  form  a 

space  in  which  the  motor  is  placed.     This 
50  arrangement  also  permits  the  inspection  of 

the  motor  while  the  machine  is  operating. 
It  will  be  further  understood  in  this  inven- 

tion that  the  motor  is  in  a  casing  formed 
by  walls  of  the  horn  passages,  and  the  cas- 

56  ing  thus  formed  provides  a  convenient  posi- 
tion of  the  motor  of  the  talking  machine 

and  at  the  same  time  does  not  interfere  in 
any  way  with  the  transmission  of  sound 
through  the  horn  passages. 

The  invention  is  illustrated  in  the  accom-   60 

panying  drawings,  in  which — 
Figure  1  is  a  vertical  section  through  the 

center  of  Fig.  2,  illustrating  my  new  form 
of  talking  machine.  Fig.  2  is  a  front  view 
of  the  machine  shown  in  Fig.  1.  Fig.  3  65 
is  a  side  view,  partly  broken  away,  show- 

ing a  talking  machine  with  a  modified  form 
of  lid. 

In  my  improved  form  of  talking  machine 
the  figures  of  the  drawing  embody  one  type  70 
of  machine,  but  it  will  be  understood  that 
changes  can  be  made  in  the  details  of  con- 

struction without  departing  from  the  scope 
of  the  invention. 

The  machine  consists  of  a  casing  which  75 
can  be  ornamented  or  left  plain  if  desired, 
and  can  also  be  made  in  a  variety  of  shapes, 
the  general  design  however  being  formed  as 
a  compact  cabinet  or  casing  with  a  record 
chamber  and  horn  outlet  which  are  adapt-  80 
ed  to  be  closed  by  a  lid  or  door  common  to 
both.     In  the  form  illustrated,  the  casing 
consists  of  a  back  10  and  sides  11,  the  back 
extending  forwardly  at  the  top,  as  at  12, 
and  terminating  at  the  front,  the  front  be-  85 
ing  open  and  adapted  to  be  closed  by  a  suit- 

able door.     A  transverse  partition  13  and  a 
strip  14  form  a  record  chamber  15  at  the  front 
of  the  machine.    The  record   chamber   is 

supplied  with  any  suitable  record-holding  90 
device,  the  type  shown  consisting  of  a  turn 
table  16  on  which  the  record  17  is  placed, 
the  turn  table  being  mounted  on  a  spindle 
18  driven  by  a  suitable  motor.     I  illustrate  a 
spring  motor  19  which  is  fastened  to  the  95 
back  of  the  partition  13.    The  casing  has 
a  bottom  20. 

In  the  record  chamber  is  arranged  the  re- 
producer or  sound-box  of  the  machine,  the 

drawing  showing  an  ordinary  sound-box  21  100 
which  is  fastened  at  the  end  of  an  extension 
22  of  a  tube  23,  the  whole  forming  a 

T-shaped  tube.  The  tube  thus  has  two  out- 
lets which  slide  in  tone  arms  24,  the  tube 

sliding  freely  in  the  tone  arms,  but  being  105 
fitted  close  enough  to  fully  transmit  the 
sound.  The  tube  and  the  sound-box  are 
thus  free  to  move  when  the  stylus  is  moved 

by  the  groove  in  the  record.    A  stop  25  lim- 
its the  swing  of  the  tube  when  the  stylus  no 

is  withdrawn  from  the  record.     The  tube 

23  is  freely  rotatable  in  the  pipes  and  can  be 
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easily  swung  to  control  the  placing  and  re- 
moval of  the  stylus  on  and  from  the  record. 

The  tone  arms  24  are  bent  backward  at  their 

outer  portions  as  at  26  and  pass  into  the  par- 
5   tition  13,  thus  directing  the  sound  vibra- 

tions from  the  reproducer  and  tube  to  the 
rear  of  the  partition.     The  walls  27  are  so 
placed  as  to  form  two  side  channels  28,  and 
these  channels  being  sound-channels  and  be- 

10   ing    separated,    they    allow    a    slanting    or 
flaring  of  the  partitions  27.     The  channels 
28  open  at  their  tops  into  the  chamber  29 
which  is  the  large  end  of  the  horn  and  di- 

rects the  sound  past  the  resonance  boards 
15  30,  although  these  are  not  essential.     The 

walls  27   form   a   space   between   them  in 
which  the  motor  is  placed  out  of  the  path 
of  the  sound  and  easy  of  access  through  a 
door  31.     A  rear  wall  32  extending  across 

20  the    channels   28    assists    in    directing   the 
sound  through  the  horn  and  forms,  with  the 
Avails  27,  a  well  defined  pair  of  sound-chan- 

nels leading  to  the  big  end  of  the  horn. 
A  lid  is  j)laced  on  the  front  of  the  casing 

25  to  alternately  close  the  record  chamber  and 
the  big  end  of  the  horn.  In  the  drawing 
I  illustrate  a  sliding  lid  33  moving  in  suit- 

able ways  34.  The  lid  is  proportioned  so 
as  to  cover  the  record  chamber  or  the  horn. 

30  This  necessitates  a  sliding  of  the  lid  to  give 
access  to  the  record,  and  then  it  is  necessary 
to  move  the  lid  in  order  to  uncover  the  horn 
to  let  the  sound  escape.  This  compulsory 
movement  at  the  playing  of  each  record  in- 

35  sures  the  confinement  of  any  squeaks  or 
scratches  from  the  needle  and  the  sound 

from  them  does  not  escape.  Another  fea- 
ture of  the  compulsory  sliding  is  that  it  in- 

sures the  operation  of  a  winding  mechanism 
40  when  such  mechanism  is  connected  to  or 

operated  by  the  lid.  In  the  form  shown  I 
place  a  rack  35  on  the  back  of  the  lid,  the 
rack  meshing  with  a  pinion  36,  this  in  turn 
operating  a  gear  37  which  is  on  a  shaft  with 

45  a  pulley  or  sprocket  38  connected  by  a  chain 
or  belt  39  to  a  winding  device  40  which  is 
not  shown  in  detail  and  can  be  the  usual 
ratchet  mechanism  now  commonly  employed 
in  this  type  of  machine  and  well  known  to 

o0  those  skilled  in  the  art.  A  suitable  handle 

41  is  placed  on  the  lid  33  for  its  easy  manip- 
ulation. I  do  not  wish  to  be  understood 

as  limiting  myself  to  a  sliding  lid,  as  other 
kinds  of  movable  lids  can  be  employed  for 

55  alternately  closing  the  record  chamber  and 
the  horn. 

In  the  modifications  shown  in  Fig.  3 1  pro- 
vide the  door  33  with  an  extension  42  in 

which  can  be  mounted  a  supplemental  lid 
60  43,  this  supplemental  lid  being  adapted  to 

be  opened  and  left  open  while  the  machine 
is  in  use,  but  closed  to  keep  dust  from  the 
horn  when  the  machine  is  not  in  use.  A 
suitable  stop  44  holds  the  supplemental  lid 

65  open.     The  winding  means  is  so  arranged 

that  it  winds  up  when  the  lid  is  pushed 
down,  to  tighten  the  spring  in  the  motor, 
whereby  the  resistance  of  the  spring  holds 
the  lid  up  and  the  weight  of  the  lid  assists 
in  the  winding  and  thus  makes  it  easy. 

It  will  be  noted  that  the  inclined  position 

of  the  reproducer  of  the  sound-box  permits 
of  a  heavier  and  more  massive  reproducer 
being  used  and  at  the  same  time  will  not 
bear  any  heavier  on  the  record  than  the 
kind  which  was  formerty  arranged  hori- 

zontally. This  heavy  reproducer  is  less 
liable  to  vibrate  and  is  adapted  to  transmit 

more  readily  the  sound  without  the  accom- 
paniment of  the  scratching  or  singing  of 

the  stylus  which  is  sometimes  present  in 
machines  using  a  lighter  weight  reproducer. 

Having  thus  described  my  invention,  what 

I  claim  is: — 
1.  A  talking  machine  comprising  a  casing 

having  a  record-reproducing  chamber  and 
having  a  sound  conveying  means  leading 

from  said  chamber,  and  means  for  alter- 
nately closing  the  record-reproducing  cham- 

ber and  sound  conveying  means. 
2.  A  talking  machine  comprising  a  casing 

having  a  record-reproducing  chamber  and 
having  a  sound  conveying  means  leading 
from  said  chamber,  and  a  lid  so  disposed 
that  it  can  be  moved  to  alternately  close  the 
record-reproducing  chamebr  and  the  sound 
conveying  means,  so  that  the  opening  of  one 
insures  the  substantial  closing  of  the  other. 

3.  A  talking  machine  comprising  a  casing, 
a  sound  chamber  at  the  top  thereof  and 

opening  at  one  side,  a  pair  of  sound  chan- 
nels formed  in  the  casing  and  connected  to 

the  chamber,  a  motor  between  the  channels, 
the  casing  having  a  record  chamber  under 
the  sound  chamber,  and  a  sound-box  in  the 
record  chamber  and  in  communication  with 
the  channels. 

4.  A  talking  machine  comprising  a  casing, 
a  sound  chamber  at  the  top  thereof  and 

opening  at  one  side,  a  pair  of  sound  chan- 
nels formed  in  the  casing  and  connected  to 

the  chamber,  a  motor  between  the  channels, 
the  casing  having  a  record  chamber  under 
the  sound  chamber,  a  sound-box  in  the 
record  chamber  and  in  communication  with 
the  channels,  and  a  lid  arranged  to  close 
both  the  sound  chamber  and  the  record 
chamber. 

5.  A  talking  machine  having  its  record- 
reproducing  chamber  and  its  horn  side  by 

side,  and  a  lid  to  slide  over  both  and  adapt- 
ed to  alternately  close  them. 

6.  A  talking  machine  comprising  a  casing 
having  a  record  -  reproducing  chamber,  a 
horn  with  its  sound  receiving  means,  the 
horn  having  its  large  end  adjacent  to  the 
chamber,  and  a  lid  to  alternately  close  the 
horn  and  the  chamber. 

7.  A  talking  machine  with  a  record-re- 
producing chamber,  a  horn  with  its  large 
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end  adjacent  to  the  chamber  and  on  the 
same  face  of  the  machine,  the  horn  extend- 

ing behind  the  chamber  and  with  its  sound- 
box in  the  chamber,  and  a  single  lid  ar- 

5  ranged  to  alternately  close  both  the  horn 
and  the  chamber. 

»  8.  A   talking  machine   having   chambers 
forming  a  record-reproducing  chamber  and 
the  large  end  of  the  horn,  the  openings  of 

IQ  said  chambers  being  on  the  same  face  of  the 
machine,  and  a  lid  common  to  both  openings 
and  so  mounted  that  it  closes  said  openings 
alternately. 

9.  A  talking  machine  having  a  substan- 
15  tially  U-shaped  sound-conveying  horn,  the 

machine  having  a  record  chamber  placed  so 
that  the  horn  passes  around  three  sides  of 
the  chamber,  and  a  single  lid  for  alternately 
closing  both  the  chamber  and  the  large  end 

20  of  the  horn. 

10.  A  talking  machine  comprising  a  cas- 
ing formed  with  a  U-shaped  horn  within  it, 

and  with  a  record-reproducing  chamber  so 
placed  that  the  horn  passes  around  three 

25  sides  of  said  chamber,  a  record  rotating  de- 
vice in  the  chamber,  a  sound-box  in  the 

chamber  and  in  communication  with  the 
horn,  and  a  sliding  lid  arranged  on  the 
front  of  the  casing  and  adapted  to  close  the 

30  record  chamber  and  the  large  end  of  the 
horn. 

11.  A  talking  machine  comprising  a  cas- 
ing with  an  inclined  record  chamber  at  the 

front,  a  sound-box  in  the  record  chamber,  a 
35  horn  connected  with  the  sound-box  and  ex- 

tending behind  the  record  chamber  and  then 

to  the  front  above  the  record  chamber,  and 
a  lid  on  the  front  of  the  machine  and  adapt- 

ed to  alternately  close  both  the  record  cham- 
ber and  the  horn.  4q 

12.  A  talking  machine  comprising  a  cas- 
ing with  an  open  front,  a  record-reproduc- 
ing chamber  in  said  front,  a  horn  having  its 

big  end  opening  in  said  front  of  the  casing, 
a  motor  in  the  casing,  a  sliding  lid  in  the  45 
front  of  the  casing  and  adapted  to  close  the 
openings  in  the  front  thereof,  a  rack  on  the 
back  of  said  lid,  and  an  operative  connec- 

tion between  the  rack  and  the  motor  for 
winding  the  motor  when  the  lid  is  slid.  50 

13.  A  talking  machine  comprising  a  cas- 
ing with  an  inclined  record-reproducing 

chamber  at  the  front,  sound  conveying 
means  extending  from  said  chamber  at  the 
bottom  thereof  and  extending  behind  said  55 
chamber  and  then  forward  above  the  cham- 

ber, said  sound  conveying  means  being  di- 
vided behind  said  record-reproducing  cham- 

ber, a  motor  secured  to  the  back  of  said 
record-reproducing  chamber  and  between  GO 
the  divided  portions  of  said  sound  conveying 
means,  and  an  opening  in  said  casing  to 
provide  access  to  said  motor  between  the 
divided  portions  of  said  sound  conveying 
means.  65 

In  testimony  that  I  claim  the  foregoing, 
I  hereto  set  my  hand,  this  8th  day  of  May, 
1914. 

WILLIAM  H.  CAMFIELD. 
Witnesses : 

M.  A.  Johnson, 
H.  Tkatttvetter. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Walter  H.  Pumphrey, 

a  citizen  of  the  United.  States  of  America, 
residing  at  New  York,  in  the  borough  of 

5  Manhattan,  county  and  State  of  New  York, 
have  invented  certain  new  and  useful  Im- 

provements in  Talking-Machines,  of  which 
the  f ollowing  is  a  specification. 

My  invention  relates  generally  to  talking- 
10  machines  and  has  particular  reference  to  the 

mounting  of  the  tone-arm  thereof. 
The  object  of  the  invention  is  to  produce 

a  mounting  for  the  tone-arm  employing  a 
minimum  number  of   parts,   of  extremely 

15  simple  construction,  which  may  be  manu- 
factured at  a  comparatively  low  cost  and 

quickly  assembled. 
A  further  object  is  to  arrange  the  parts 

in  such  relation  as  to  make  them  readily 
20  accessible  and  facilitate  their  removal  for 

purposes  of  examination  or  repair,  etc. 
A  further  object  is  to  minimize  friction 

in  the  mounting  without  in  any  way  inter- 
fering with  or  limiting  the  freedom  of  move- 

25  ment  of  the  tone-arm. 
These  and  other  objects  and  advantages 

are  attained  by  the  construction  hereinafter 
described. 
The  accompanying  drawings  will  serve 

30  to  illustrate  mechanism  suitable  for  carry- 
ing my  invention  into  effect.  I  wish  it  un- 

derstood, however,  that  I  do  not  limit  myself 
to  either  the  exact  form  or  the  details  shown, 
as  various  changes  may  be  made  within  the 

35  meaning  of  the  present  invention. 
In  the  drawings:  Figure  1  is  a  longi- 

tudinal section  illustrating  the  application 
of  my  invention  to  a  well  known  type  of 
talking-machine,  employing  a  disk  record 

40  and  a  concealed  horn.  Fig.  2  is  a  similar 
view,  showing  the  use  of  a  ring  for  retain- 

ing the  tone-arm  in  position.  Fig.  3  is  a 
sectional  view,  illustrating  a  modified  form 
of  mounting.    Fig.  4  is  an  enlarged  detail 

45  view. 

Referring  now  to  the  drawings,  1  repre- 
sents a  talking  machine  of  a  form  in  common 

use,  a  portion  of  the  motor  cabinet  being 
here  shown,  having  a  turn-table  mounted 

50  thereon  as  a  support  for  a  disk  type  of  rec- 
ord, with  which  a  sound  reproducer  2  is 

adapted  to  cooperate,  in  the  usual  manner. 
The  sound-box  or  reproducer  2  is  secured 

to  the  free  end  of  a  tone-arm  3,  which  is 
55  mounted  at  4,  as  will  be  hereinafter  de- 

scribed, to  have  movement  and  swing  freely 
in  both  vertical  and  horizontal  planes,  in 
order  that  the  stylus  of  the  reproducer  may 
track  in  the  record-groove  and  be  fed  across 
the  disk  by  it,  in  the  usual  manner.  60 

The  mounting,  shown  at  4,  serves  to  con- 
nect the  tone-arm  and  the  sound-amplifying 

means,  which  latter  appears  here  as  a  con- 
cealed horn  5,  i.  e.  a  horn  contained  within 

the  cabinet,  and  as  the  shape  and  arrange-  65 
ment  of  the  same  form  no  part  of  the  present 
invention,  it  will  not  be  further  described. 

The  preferred  construction  of  mounting 
is  illustrated  in  Fig.  1,  and  takes  the  gen- 

eral form  of  a  ball-and-socket  joint,  the  end  70 
6  of  the  tone-arm  being  shaped  exteriorly 
as  a  portion  of  a  sphere,  which  is  fitted  to 
turn  freely  in  any  direction  in  an  opening  7 
in  a  ring-plate  8.  The  tone-arm  is  supported 
thus  and  its  movement  is  limited  to  vertical  75 

and  horizontal  planes,  by  diametrically-op- 
posite projections  9  from  the  spherical  por- 

tion of  the  arm,  which  co-act  with  an  an- 
nular bearing  10,  formed  by  the  upper  sur- 

face of  the  ring-plate  8,  just  referred  to.        80 
It  will  be  observed  that  the  annular  sur- 

face or  wall  of  the  opening  7  meets  the 
spherical  surface  of  the  tone-arm  in  tan- 

gential relation  throughout  the  circumfer- 
ence thereof,  and  that  the  line  of  contact  85 

coincides  with  the  plane  of  the  upper  sur- 
face or  bearing  10  of  the  ring-plate  and  also 

with  the  center  of  the  spherical  enlargement 
of  the  tone-arm.  The  ring-plate,  thus  ar- 

ranged, presents  two  annular  converging  90 
surfaces  which  meet  or  intersect  along  a  cir- 

cular line.  These  are  the  surface  7,  serving 
to  center  the  tone-arm  in  the  mounting,  and 
the  bearing  surface  10,  acting  as  a  support 
on  which  the  arm  maintains  itself  by  its  own  95 
weight,  and  on  which  it  is  freely  movable 
both  vertically  and  horizontally.  This 
brings  the  vertical  and  the  horizontal  axes 
where  they  intersect  in  the  plane  of  the  sur- 
face 10.  100 

As  shown,  the  mounting  for  the  tone-arm 
is  made  up  of  separable  sections,  one  of 
which  is  the  ring-plate  8,  above  referred  to. 
The  base  section  11  has  the  ring-plate  remov- 

ably secured  thereon  by  screws  12,  and  is  ±05 
preferably  cut  away  interiorly  as  at  13,  to 
clear  the  spherical  portion  of  the  tone-arm 
in  all  positions  to  which  the  latter  may  be swung. 

Ordinarily,  the  tone-arm  will  maintain  110 
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itself  in  operative  relation  to  the  bearings 
by  its  own  weight;  but  when  the  machine 
is  being  shipped  or  moved  about  from  place 
to  place,  or  is  in  the  hands  of  careless  users, 

5  it  is  desirable  to  provide  means  for  holding 
the  arm  in  position.  For  this  purpose,  a 
third  section  14  may  be  employed  in  the 
form  of  a  retaining-ring,  as  shown  in  Fig.  2. 
The  ring  14  is  cut  away  interiorly  to  nor- 

10  mally  clear  the  spherical  portion  of  the  tone- 
arm  but  encircles  it  closely  enough  at  15, 
above  the  point  of  greatest  diameter,  to 
prevent  accidental  removal  of  the  arm  from 
the  mounting. 

15  From  the  foregoing,  it  will  be  seen  that 

only  one  section  of  the  mounting  is  in  con- 
tact with  the  arm  and  that  such  contact  is 

limited  to  the  engaging  faces  of  the  pro- 
jections 9  on  the  bearing  10.     The  tangential 

20  relation  between  the  Avail  of  the  opening  7 
and  the  spherical  portion  of  the  arm  reduces 
the  engagement  to  a  mere  line  of  contact 
and  the  fact  that  such  line  is  in  the  plane 

of   flie   arm-supporting   bearing   10,   mini- 
25  mizes  friction  and  reduces  the  function  of 

the  bearing  7  to  that  of  a  mere  guide  to 
maintain  the  arm  in  centered  relation  in  the 
mounting. 

It  is  desirable  to  limit  the  swing  of  the 
30  tone-arm   across  the   record,   and   for  this 

purpose  the  retaining-ring  14  may  be  cut 
away  as  shown,  to  provide  shoulders  16,  16, 
which  co-act  with  the  projections  9,  as  stops. 

In    Fig.    3    I    have    shown    a    one-piece 
35  mounting  having  the  same  general  charac- 

teristics as  the  construction  just  described; 
but  in  this  instance  a  helical  spring  17,  cen- 

trally located  interiorily  of  the  arm  and 
mounting,  is  substituted  for  the  retaining- 

40  ring  14  shown  in  Fig.  2,  and  serves  to  yield- 
ingly maintain  the  arm  in  operative  relation 

in  the  mounting,  and  against  accidental  re- 
moval. 

The  form  of  arm  and  a  mounting  illus- 
45  trated  in  Figs.  1  and  2  is  specially  adapted 

for  automatically  operating  a  motor-brake 
of  the  type  disclosed  and  claimed  in  my 
prior  Patent  No.  1,006,128,  granted  Oct.  17, 
1911.    The  brake  referred  to  is  of  the  spring- 

50  thrown  type  but  requires  to  be  positively  ad- 
vanced or  retracted  a  definite  distance  be- 

fore the  spring  acts  to  throw  the  brake  either 
on  or  off ;  and  for  the  purpose  of  imparting 
such  movement  to  the  brake,  there  may  be 

55  formed  on  the  spherical  portion  of  the  arm 
a  lip  18,  shaped  to  enter  the  notched  end 
19  of  a  lever  20,  pivoted  at  21,  in  a  slot  22, 
in  the  base  section  of  the  mounting,  and  con- 

nected through  a  rod  23  with  the  brake-lever 
60  24.  Thus  arranged,  upward  movement  of 

the  tone-arm  to  lift  the  sound-box  or  repro- 
ducer clear  of  the  record,  will  be  imparted 

to  the  brake  lever,  through  the  connection 
described,  to  shift  the  brake  far  enough  for 

65  the  spring  25  to  act  and  apply  the  same;  and 

the  reverse  or  downward  movement  of  the 

sound-box  (to  playing  position  on  the 
record)  will,  in  a  similar  manner,  be  trans- 

mitted to  cause  the  spring  to  act  in  throw- 
ing off  the  brake.  70 

The  lip  18  on  the  tone-arm  is  given  such 
length  as  to  insure  its  remaining  in  engage-  f 
ment  with  the  notched  end  of  the  lever  20, 

in  any  and  all  positions  to  which  the  tone- 
arm  may  be  swung,  and  when  sufficiently  ex-  75 
tended,  retaining-ring  14  may  be  dispensed 
with. 

The  many  important  advantages  of  my 
invention  will  be  apparent  from  the  forego- 

ing, as  will  also  the  mode  of  operation  and  8(} 
use  and  further  description  thereof  will  not 
be  given. 

Having,  therefore,   described  my  inven- 
tion, I  claim : 

1.  In  a  talking  machine,  the  combination  35 
of  a  tone-arm  supporting  ring  provided 
with  a  bearing  surface,  and  a  tone-arm  ar- 

ranged to  have  both  vertical  and  horizontal 
movements,  the  axes  of  which  movements  in- 

tersect in  the  plane  of  said  bearing  surface.  90 
2.  In  a  talking  machine,  the  combination 

of  a  horizontally  disposed  tone-arm  sup- 
porting ring  provided  with  a  bearing  sur- 

face, and  a  tone-arm  shaped  at  one  end  as  a 
portion  of  a  sphere,  and  arranged  to  have  95 
both  vertical  and  horizontal  movements,  the 
axes  of  which  movements  intersect  in  the 

plane  of  said  bearing  surface. 
3.  A  tone-arm  shaped  exteriorly  at  one 

end  as  a  portion  of  a  sphere,  and  a  mount-  100 
ing  for  the  spherical  end  of  the  arm  com- 

prising a  member  having  two  annular  sur- 
faces relatively  arranged  to  contact  with  the 

arm  onlv  in  a  plane  passing  through  the 
center  of  the  sphere,  one  of  said  surfaces  10  5 
forming  a  bearing  surface. 

4.  A  tone-arm  shaped  exteriorly  at  one 
end  as  a  portion  of  a  sphere  and  a  mounting 
for  said  spherical  end  of  the  arm  compris- 

ing a  member  having  two  annular  surfaces  110 
relatively  arranged  to  contact  with  the  arm 

only  in  a  plane  passing  through  the  cen- 
ter of  the  sphere,  one  of  said  surfaces  form- 
ing a  bearing  surface,  and  retaining  means 

for  the  arm  above  said  bearing  surface.  115 
5.  A  tone-arm  shaped  exteriorly  at  one 

end  as  a  portion  of  a  sphere  and  a  mount- 
ing for  the  shaped  end  of  the  arm  compris- 
ing a  bearing  member  having  two  annular 

surfaces  relatively  arranged  to  contact  with  120 
the  arm  only  in  a  plane  passing  through  the 
center  of  the  spherical  portion  thereof,  and 
a   removable   retaining   ring   for   the   arm      , 
above  the  bearing  member. 

6.  A  tone-arm  shaped  exteriorly  at  one  125 
end  as  a  portion  of  a  sphere  and  a  mount- 

ing for  the  shaped  end  of  the  arm  com- 
prising a  bearing  member  having  two  an- 

nular surfaces  relatively  arranged  to  con- 
tact with  the  arm  only  in  a  plane  passing  130 
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through  the  center  of  the  spherical  portion 
thereof,  a  removable  retaining  ring  for  the 
arm  above  the  bearing  member,  and  coact- 
ing  means  on  the  tone-arm  and  mounting  to 

5  limit  the  movement  of  the  arm. 
7.  In  a  talking  machine,  the  combination 

of  a  tone-arm  bearing  surface,  and  a  tone- 
arm  arranged  to  have  both  vertical  and  hori- 

zontal movements,  the  axes  of  which  move- 
10  ments  intersect  in  the  plane  of  said  bearing 

surface,  said  tone-arm  having  a  part  in  the 
form  of  a  portion  of  a  sphere  contacting 
with  said  bearing  surface  only  in  the  plane 
of  said  surface. 

15  8.  In  a  talking  machine,  the  combination 
of  an  annular  tone-arm  bearing  surface, 
and  a  tone-arm  arranged  to  have  both  ver- 

tical and  horizontal  movements,  the  axes 
of  which  movements  intersect  in  the  plane 

20  of  said  bearing  surface,  said  tone-arm  hav- 
ing a  spherical  portion  contacting  with  said 

bearing  surface  only  in  the  plane  of  said 
surface. 

9.  In  a  talking  machine,  the  combination 
25  of  a  horizontally  disposed  tone-arm  bear- 

ing surface,  and  a  tone-arm  arranged  to 
have  both  vertical  and  horizontal  move- 

ments, the  axes  of  which  movements  inter- 
sect in  the  plane  of  said  bearing  surface, 

said  tone-arm  having  a  part  in  the  form  of  30 
a  portion  of  a  sphere  contacting  with  said 
bearing  surface  only  in  the  plane  of  said 
surface. 

10.  In  a  talking  machine,  the  combination 
of  a  tone-arm  supporting  ring,  and  a  tone-  35 
arm  having  a  part  in  the  form  of  a  por- 

tion of  a  sphere  resting  within  said  ring 
and  contacting  with  the  same  only  in  the 
plane  of  the  supporting  surface  thereof, 
said  tone-arm  being  arranged  to  have  both  40 
vertical  and  horizontal  movements,  the  axes 
of  which  movements  intersect  in  the  plane 
of  the  supporting  surface  of  said  ring. 

11.  In  a  talking  machine,  the  combina- 
tion of  a  tone-arm  supporting  ring  having  45 

two  surfaces  which  converge  and  meet  in  a 
circular  line,  and  a  tone-arm  having  a  part 
in  the  form  of  a  portion  of  a  sphere  which 
contacts  with  said  ring  only  along  said  cir- 

cular line,  said  tone-arm  being  arranged  to  50 
have  both  vertical  and  horizontal  move- 

ments, the  axes  of  which  movements  inter- 
sect in  the  plane  of  one  of  said  surfaces. 

WALTER  HYER  PUMPHREY. 

Witnesses : 
C.  A.  L.  Massie, 
Ralph  L.  Scott. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 
CHARLES  W.  WALLER,  OE  CHICAGO,  ILLINOIS. 

SOUND-REPRODUCING  MACHINE. 

N 1,139,387. Specification  of  letters  Patent.  Patented  May  11,1915. 
Application  filed  December  18, 19H.     Serial  No.  666,326. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  W.  Waller, 

a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 

5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Sound-Reproducing 

Machines,  of  which  the  following  is  a  speci- 
fication. 

My  invention  relates  to  improvements  in 
10  sound  reproducing  machines  of  either  the 

phonograph  or  graphophone  type,  and  more 
particularly  to  that  class  of  sound  reproduc- 

ing machines  in  which  the  sound  reproduc- 
ing and  amplifying  means  are  inclosed  with- 

15  in  a  cabinet. 
The  primary  object  of  the  invention  is  to 

provide  a  generally  improved  sound  repro- 
ducing machine  of  this  class  having  im- 
proved amplifying  means  whereby  the  qual- 

20  ity  of  the  reproduction  may  be  improved 
and  regulated  at  the  will  of  the  operator 

and  while  the  machine  is  "in  operation.    In 
carrying  out  this  object  I  provide  a  plu- 

rality of  graduated  amplifiers  or  horns  hav- 
25  ing  their  open  ends  arranged  at  one  side  of 

the  cabinet  and  their  neck  portions  movably 
supported  and  adapted  to  be  brought  into 
and  out  of  communication  with  the  common 
sound   conduit   of   the   sound   reproducing 

30  means  whereby  one  or  more  amplifiers  may 
be   brought   into   use   and   the   volume   or 
strength  of  the  tone  regulated  as  desired. 
For  example, — in  the  present  embodiment 
of  the  invention  the  amplifiers  or  horns  have 

35  their  open  ends  superposed  and  are  gradu- 
ated from  top  to  bottom  for  the  production 

of  a  mild,  medium  or  strong  tone,  respec- 
tively, or  .by  bringing  two  of  such  amplifiers 

or  horns  in  communication  with  the  sound 
40  conduit  a  blended  or  intermediate  tone  will 

result. 

A  further  object  of  the  invention  is  to  pro- 
vide means  whereby  the  reproduced  sound 

issuing  from  the  amplifier  may  be  modified, 
45  controlled  and  directed  at  the  mouth  or 

open  end  of  the  respective  amplifier  and  as 
issuing  from  the  open  side  of  the  cabinet. 

With  the  above  mentioned  and  other  ends 
in  view,  the  invention  consists  in  the  novel 

50  construction,  arrangement,  and  combination 
of  parts,  hereinafter  described,  illustrated 
in  one  of  its  embodiments  in  the  accompany- 

ing drawings,  and  particularly  pointed  out 
in  the  appended  claims. 

55  Referring  to  the  drawings  forming  a  part 
of  this  specification,  Figure  1,  is  a  front 

elevation  of  the  improved  sound  reproduc- 
ing machine  of  the  cabinet  type,  a  portion  of 

the  walls  of  the  latter  being  broken  away 
for  the  purpose  of  clearer  illustration  of  the  60 
parts.     Fig.  2,  a  similar  view  of  the  same, 
partly  in  section  and  partly  in  side  eleva- 

tion.   Fig.  3,  a  rear  view  of  the  same,  a  por- 
tion of  the  rear  wall  being  broken  away  for 

the  purpose  of  clearer  illustration  of  the  65 
parts.    Fig.  4,  a  side  elevation  of  an  ampli- 

fying horn  provided  in  its  mouth  or  open 
end  with  sound  modifying  and  deflecting 
elements.     Fig.  5,  a  front  elevation  of  the. 
same.    Fig.  6,  a  view  of  the  handle  operat-  70 
ing  and  adjusting  mechanism  used  in  con- 

nection with  the  sound  modifying  and  de- 
flecting elements  shown  in  Figs.  4  and  5. 

Fig.  7,  a  top  plan  view  of  the  mechanism  for 
movably  supporting  and  adjusting  the  neck  75 
portions  of  the   amplifiers  or  horns  with 
respect  to  the  common  sound  conduit  com- 

municating   with    the    sound    reproducing 
means.     Fig.  8,  a  rear  view  of  the  same, 
showing  an  adjustment  whereby  the  sound  80 
waves  from  the  common  sound  conduit  com- 

municate directly  with  the  neck  portion  of 
the  second  or  intermediate  amplifier.     Fig. 
9,  a  similar  view  showing  an  adjustment  in 
which  the  sound  waves  communicate  with  35 
the  neck  portions  of  two  of  such  amplifiers. 

Similar  numerals  of  reference  designate 
like  parts  throughout  all  the  figures  of  the 
drawings. 

The  present  embodiment  of  the  improved  90 
sound  reproducing  machine  comprises  a  cab- 

inet consisting  of  a  main  body  portion  1, 
provided  at  its  top  with  a  supporting  wall 
or  plate  la,  and  a  removable  cover  2.  The 
supporting  wall  or  plate  la,  divides  the  main  95 
compartment  of  the  cabinet  from  the  sup- 

plemental or  machine  compartment  above, 
and,  in  the  present  instance,  supports  the 
motor  3,  through  the  medium  of  a  depend- 

ing bracket  4,  and  the  turn-table  5,  adapted  100 
to  receive  the  disk  record  and  being  driven 
through  the  medium  of  a  spindle  6,  provided 

with  a  pulley  6a,  communicating  with  a  pul- 
ley 7,  of  the  motor  3,  through  the  medium 

of  a  cord  or  belting  7a.  105 
The  cabinet  is  provided  at  its  front  with 

a  vertically  extending  opening  8,  and  a  plu- 
rality of  graduated  amplifiers  or  horns  9, 

having  their  open  ends  superposed  within 
said  cabinet  and  along  said  opening,  the  no 
enlarged  or  delivery  ends  of  said  amplifiers 
being   preferably   pivotally   mounted,    and 
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terminating  at  their  rear  in  upwardly  extend- 
ing neck  portions  9%  adapted  to  be  brought 

into  or  out  of  communication  with  the  sound 
box  arm  10,  or  of  the  sound  reproducing 

5  mechanism  as  hereinafter  described. 

The  sound  box  arm  10,  in  the  present  in- 
stance, extends  rearwardly  from  the  sound 

box  11,  and  stylus  12,  and  is  swivelly  or  piv- 
otally  connected  to  a  common  conduit  pipe 

10  13,  extending  through  the  supporting 

plate  la. As  a  means  for  movably  supporting  the 

neck  portions  9a  of  the  amplifiers  9,  in 
proper  relative  position  with  respect  to  the 

15  common  sound  conduit  13,  as  well  as  provid- 
ing means  whereby  said  neck  portions  may 

be  brought  into  and  out  of  registry  with  said 
conduit  member  13,  for  varying  or  modify- 

ing the  tone  or  amplification  of  the  sound 

20  waves,  said  neck  portions  9a,  extend  through 
and  are  carried  by  a  supporting  slide  mem- 

ber 14,  the  latter  being  connected  to  suitable 
guide  members  15,  secured  to  the  rear  walls 
of  the  cabinet  immediately  beneath  the  com- 

25  mon  conduit  13,  the  latter  being  preferably 

provided  with  wing  members  13a,  adapted 
to  extend  above  the  ends  of  the  neck  por- 

tions 9a,  of  the  amplifiers  when  the  latter 
are  not  brought  into  communication  with 

30  the  common  sound  conduit  13. 

The  slide  member  14,  is  adapted  to  be  op- 
erated through  the  medium  of  a  handle  16, 

extending  through  the  adjacent  wall  of  the 
cabinet,  said  handle  and  the  slide  member  14, 

35  and  neck  portions  9a,  being  adapted  to  be 
moved  to  and  secured  in  certain  predeter- 

mined positions  through  the  medium  of  a 
spring  actuated  bolt  17,  mounted  in  a 
bracket    18,    and    adapted    to    rest    within 

40  notches  16a,  of  the  handle. 
The  upper,  middle,  and  lower  amplifiers 

9,  are  adapted,  in  the  present  instance,  to 
produce  a  mild,  medium,  and  strong  tone, 
respectively,  and  by  reason  of  the  construc- 

45  tion  just  described,  it  will  be  observed  that 

the  horn  or  amplifier  necks  9a,  may  be 
shifted  laterally  whereby  to  bring  one  or 
the  other  into  direct  communication  with  the 

common  conduit  13,  as  for  example, — the 
50  intermediate  amplifier  as  shown  in  Figs.  3 

and  8,  or  to  direct  the  sound  waves  equally 
into  two  of  such  necks  as  shown  in  Fig.  9, 
of  the  drawings  whereby  the  effect  of  the 

two  amplifiei"s  or  horns  will  be  obtained. 
55  The  front  or  open  ends  of  the  amplifiers 

may  be  secured  along  the  open  or  front  por- 
tion of  the  cabinet  by  means  of  pivot  bolts 

19,  connected,  in  the  present  instance,  to 
brackets  20,  some  of  said  brackets  being  se- 

50  cured,  in  the  present  instance,  to  transverse 
bars  8a,  arranged  in  the  opening  8.  If  de- 

sired, the  opening  8,  may  be  closed  by  a  suit- 
able door  (not  shown)  when  the  instrument 

is  not  in  use. 

55       The  sides  of  the  main  body  portion  1,  of 

the  cabinet  may  be  divided  into  suitable 
compartments  21,  through  the  medium  of 
partitions  22,  said  compartments  affording 
means  for  storing  the  disk  records  23,  and 
being  adapted  to  be  opened  and  closed  70 
through  the  medium  of  suitable  panel 
doors  24. 

As  a  means  for  further  modifying  and  de- 
flecting the  sound  waves,  one  or  more  ampli- 

fying horns  may  be  provided  at  the  mouth  75 
or  delivery  end  with  a  plurality  of  sound 
modifying  and  deflecting  elements  25,  said 
elements  being  preferably  pivotally  mount- 

ed within  the  mouth  of  the  horn  and  con- 
nected at  their  free  ends  by  means  of  con-  80 

necting  links  26.  As  a  means  for  operating 
and  adjusting  said  elements  25,  a  rock  shaft 
27,  may  be  provided,  said  shaft  being  suit- 

ably connected  to  one  or  more  of  the  mem- 
bers 25,  and  extending  through  one  wall  of  85 

the  cabinet  and  terminating  in  an  operating 

handle  27a.  As  a  means  for  securing  said 
deflecting  members  or  elements  25,  in  any 
position  to  which  they  may  be  adjusted,  the 
shaft  27,  may  be  provided  with  a  spring  90 
pawl  or  member  28,  adapted  to  seat  itself 

in  any  of  the  notches  or  grooves  29a,  of  a 
disk  plate  29,  secured  to  the  adjacent  outer 
wall  of  the  cabinet. 

From  the  foregoing  description,  taken  in  95 
connection  with   the   accompanying   draw- 

ings, the  operation  and  advantages  of  my 
invention  will  be  readily  understood. 

Having  thus  described  an  embodiment  of 
my  invention,  what  I  claim  and  desire  to  100 
secure  by  Letters  Patent  is, — 

1.  In  a  sound  reproducing  machine,  a 
sound  reproducer,  sound  conducting  means, 
a  plurality  of  graduated  amplifiers  having 
their  open  ends  superposed,  means  for  mov-  105 
ably  supporting  said  amplifiers  independ- 

ently of  said  sound  conducting  means,  and 
means  for  selectively  moving  the  receiving 
portions  of  one  or  more  of  said  amplifiers 
into  communication  with  said  sound  con- 

ducting means. 
2.  In  a  sound  reproducing  machine,  in 

combination,  a  sound  reproducer,  sound  con- 
ducting means,  sound  amplifying  means 

comprising  a  plurality  of  sound  amplifying  lii< 
chambers  supported  independently  of  said 
first  mentioned  means,  and  mechanism 
whereby  one  of  said  means  may  be  moved 
selectively  into  communication  with  the 
other.  120 

3.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  reproducer,  sound 
conducting  means,  a  plurality  of  sound 
amplifying  means,  and  means  whereby  one 
of  said  means  may  be  moved  selectively  into  125 
communication  with  the  other. 

4.  In  a  sound  reproducing  machine,  a 
cabinet  having  an  open  side,  graduated 
amplifiers  therein  and  having  their  open 
ends    pivotally    mounted    and    superposed  18© 
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along  said  open  side,  sound  reproducing 
means,  and  means  for  selectively  bringing 
the  latter  into  communication  with  one  or 
more  of  said  amplifiers. 

5  5.  In  a  sound  reproducing  machine,  a  plu- 
rality of  amplifiers  having  their  open  ends 

superposed,  sound  reproducing  means, 
sound  conducting  means,  means  for  movably 
supporting  said  amplifiers  independently  of 

10  the  latter,  and  means  for  selectively  moving 
the  receiving  portions  of  one  or  more  of  said 
amplifiers  into  communication  with  said 
sound  conducting  means. 

6.  In  a  sound  reproducing  machine,  the 
15  combination  of  sound  reproducing  means,  a 

plurality  of  amplifiers,  and  means  for  mov- 
ing said  amplifiers  to  bring  the  same  selec- 

tively into  communication  with  said  repro- 
ducing means. 

20  7.  In  a  sound  reproducing  machine,  the 
combination  with  suitable  sound  reproduc- 

ing means  and  a  common  sound  conduit ;  of 
a  plurality  of  pivotally  mounted  graduated 
amplifiers  having  their  open   ends  super- 

25  posed,  and  means  for  selectively  moving  the 
receiving  portions  of  said  amplifiers  into  and 
out  of  communication  with  said  common 
sound  conduit. 

8.  A   sound   reproducing  machine,   com- 
30  prising  a  cabinet  provided  with  an  opening 

at  one  side,  a  plurality  of  graduated  ampli- 
fiers mounted  therein  and  having  their  open 

ends  superposed  along  said  opening,  sound 
reproducing  means  provided  with  a  com- 

35  mon  conduit,  and  means  for  movably  sup- 
porting the  neck  portions  of  said  amplifiers 

whereby  the  same  may  be  brought  into  and 
out  of  communication  with  said  common 
conduit. 

40  9.  In  a  sound  reproducing  machine,  sound 
reproducing  means,  a  sound  discharge  con- 

duit, a  sound  box  arm  swiveled  to  the  latter 
and  supporting  said  sound  reproducing 
means,  a  plurality  of  amplifiers,  and  means 

45  for  supporting  and  moving  the  neck  por- 
tions of  the  latter  into  and  out  of  registry 

with  said  sound  discharge  conduit. 
10.  In  a  sound  reproducing  machine,  a 

cabinet  provided  with  an  opening  at  one 
50  side  and  sound  reproducing  means  at  its 

top,  a  sound  conducting  means  leading  from 
the  latter,  a  plurality  of  graduated  ampli- 

fiers having  their  open  ends  superposed 
within  said  opening,  and  means  for  sup- 

55  porting  and  selectively  bringing  the  neck 
portions  of  said  amplifiers  into  and  out  of 
communication  with  said  sound  conducting 
means. 

11.  A  sound  reproducing  machine,  com- 
60  prising  a  casing,  sound  reproducing  means 

mounted  therein,  a  plurality  of  amplifiers 
having  their  open  ends  arranged  at  one  side 
of  said  casing,  means  for  supporting  and 
moving  the  neck  portions  of  said  amplifiers, 

and  a  sound  tube  leading  from  said  sound  65 
reproducing  means   and   adapted   to   com- 

municate with  the  neck  portions  of  said  am- 

plifiers. 12.  A  sound  reproducing  machine,  com- 
prising a  cabinet  having  a  plurality  of  com-  70 

partments  and  having  an  opening  at  one 
side  thereof,  sound  reproducing  means  in- 

closed within  one  of  said  compartments,  a 
plurality  of  amplifiers  arranged  within  an- 

other of  said  compartments  and  having  their  75 
open   or   delivery  ends  superposed   at  the 
open  side  of  said  cabinet,  and  means  for 
movably  supporting  the  neck  portions  of 
said  amplifiers  whereby  one  or  more  of  the 
latter  may  be  brought  into  communication  80 
with  said  sound  reproducing  means. 

13.  A  sound  reproducing  machine,  com- 
prising a  cabinet  or  casing  having  an  open- 

ing at  one  side,  sound  reproducing  means 
provided  with  a  common  sound  discharge  85 
conduit,  a  plurality  of  pivotally  mounted 
amplifiers  having  their  open  ends  super- 

posed at  said  opening  at  one  side  of  said 
cabinet,  and  means  for  moving  the  neck  por- 

tions of  said  amplifiers  into  and  out  of  com-  90 
munication  with  said  common  sound  dis- 

charge conduit. 
14.  A  sound  reproducing  machine,  com- 

prising a  cabinet  having  a  plurality  of  com- 
partments, sound  reproducing  means  in-  95 

closed  within  one  of  said  compartments,  a 
plurality  of  amplifiers  arranged  within  an- 

other of  said  compartments,  means  for  mov- 
ably supporting  the  sound  receiving  neck 

portions  of  said  amplifiers,  and  a  common  100 
sound  pipe  adapted  to  convey  the  sound 
waves  from  said  sound  reproducing  means 
to  one  or  more  of  said  amplifiers. 

15.  A  sound  reproducing  machine,  com- 
prising a  cabinet  having  a  plurality  of  com-  105 

partments  and  having  an  open  side,  sound 
reproducing  means  inclosed  within  one  of 
said  compartments,  a  plurality  of  amplifiers 
within  another  of  said  compartments  and 
having  their  delivery  ends  at  the  open  side  HO 
of  said  cabinet,  and  means  for  movably  sup- 

porting the  receiving  portions  of  said  am- 
plifiers whereby  one  or  more  may  be  brought 

into  communication  with  said  sound  repro- 
ducing means.  115 

16.  A  sound  reproducing  machine,  com- 
prising a  cabinet  having  a  plurality  of  com- 

partments, sound  reproducing  means  in- 
closed within  one  of  said  compartments, 

sound  amplifying  means  within  another  of  120 
said  compartments,  and  means  for  movably 
supporting  and  adjusting  said  sound  am- 

plifying means  relatively  to  and  independ- 
ently of  said  sound  reproducing  means. 

17.  A  sound  reproducing  machine,  com-  125 
prising  a  cabinet  having  a  plurality  of  com- 

partments and  provided  with  an  open  side 
leading  to  one  of  said  compartments,  sound 
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reproducing  means  inclosed  within  one  of 
said  compartments,  a  plurality  of  graduated 
amplifiers  within  another  of  said  compart- 

ments and  having  their  delivery  ends  super- 
posed within  and  along  the  open  side  of  said 

cabinet,  means  for  movably  supporting  said 
amplifiers  independently  of  said  sound  re- 

producing means,  and  means  for  selectively 
bringing  one  or  more  of  said  amplifiers  into 

communication  with  said  sound  reproducing 
means. 

In  testimony  whereof  I  have  affixed  my 
signature  in  presence  of  two  witnesses. 

CHAELES  W.  WALLER 

10 

Witnesses : 
George 

Gruble, 

W.  A.  Frantz. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Alma  A.  Zaiss,  a 

citizen  of  the  United  States,  residing  at 
Kansas  City,  in  the  county  of  Jackson  and 

5  State  of  Missouri,  have  invented  certain  new 
and  useful  Improvements  in  Commercial 
Talking-Machines,  of  which  the  following 
is  a  specification. 

This  invention  relates  to  talking  machines 
10  of  that  class  known  generally  as  dictating 

machines  or  commercial  phonographs,  and 
has  for  its  object  to  produce  means  to  be 
used  upon  such  a  machine,  when  used  for 
transcribing  purposes,  for  the  purpose  of  in- 

15  dicating  to  the  typist  the  point  at  which  an 
error  appears  on  the  record  cylinder,  so  that 

she  may  "listen"  at  that  point  and  then 
make  the  required  correction,  it  being  noted 
in  this  connection  that  the  preferred  signal 

20  will  be  an  audible  signal,  but  that,  in  any 
event,  it  shall  be  of  such  character  that  there 
will  be  no  necessity  for  the  typist  to  glance 
at  the  talking  machine  while  transcribing 
therefrom,  it  being  obvious  that  the  neces- 

25  sity  for  frequently  glancing  at  the  talking 
machine  or  an  index  sheet  is  troublesome 
and,  of  course,  results  in  diminishing  the 
amount  of  work  turned  out. 

At  present  it  is  customary  for  the  dicta- 
30  tor  to  have  handy,  when  dictating,  an  in- 

dex sheet  marked  to  correspond  with  the 
scale  on  the  dictating  machine,  by  prefer- 

ence, so  that  when  an  error  is  made  its  point 
on  the  scale  of  the  machine  is  noted  and 

35  the  dictator  makes  a  mark  at  the  correspond- 
ing point  on  the  index  sheet  or  its  equiva- 

lent. When  the  record  cylinder  is  turned 
over  to  the  transcriber,  the  index  referred 
to  accompanies  it  so  that  the  transcriber 

40  may  ascertain,  by  inspection  of  the  index, 
just  where  errors  have  been  made  and  then 
use  the  reproducer  to  ascertain  what  correc- 

tion is  to  be  made  at  any  particular  point, 
and  in  transcribing  it  is  necessary  for  the 

45  typist,  as  hereinbefore  stated,  to  keep  close 
watch  on  the  index  sheet  and  the  index  fin- 

ger of  the  machine,  to  avoid  the  necessity 
of  transcribing  the  error  and  perhaps  re- 

writing the  page. 
The  preferred  construction  of  my  inven- 

tion embodies  an  audible  signal — such  as  a 
bell — and  means  for  operating  the  signal  at 
the  point  or  points  where  an  error  or  errors 
occur,  the  audible  signal  thus  saving  the 

55  typist  the  annoyance  of  repeatedly  glancing 
awav  from  her  typewriter  to  the  index  finger 

50 

and  index  sheet  containing  the  marks  made 
thereon  by  the  dictator. 

With  the  object  named  in  view,  the  inven- 
tion consists  in  certain  novel  and  peculiar  60 

features  of  construction  and  organization  as 
hereinafter  described  and  claimed;  and,  in 
order  that  it  may  be  fully  understood,  ref- 

erence is  to  be  had  to  the  accompanying 
drawing,  in  which: —  65 

Figure  1,  is  an  end  view  of  a  part  of  a 
commercial  talking  machine  embodying  my 
invention.  Fig.  2,  is  a  top  plan  view  of  the 
same.  Fig.  3,  is  a  fragmentary  view  show- 
insr  an  electrically  operated  bell,  as  distin-  70 
guished  from  the  mechanically  operated  bell 
of  the  preceding  figures. 

In  the  said  drawing,  1  indicates  the  base 
plate  of  a  talking  machine,  2  end  standards 
thereof,  and  3  the  shaft  for  the  belt  wheel  75 
4,  driven  by  belt  5   from  the  motor,  not 
shown.    The  usual  gearing  transmits  power 
from  the  belt  wheel  to  the  screw  6,  mounted 
in  standards  2,  and  actuated  to  travel  in  the 
customary  manner  by  said  screw  is  the  usual  80 
carriage  f ,  having  an  index  finger  8  to  travel 
along  the  scale  bar  9  adjacent  to  the  record 
cylinder   10,   the   carriage  being   equipped 
with  the  usual  recorder  11  and  reproducer 
12,  the  latter  being  the  element  which,  of  85 
course,  is  used  by  the  transcriber.     Other 
features  of  the  ordinary  talking  machine  are 
omitted  as  not  necessary  to  assist  in  a  proper 
understanding  of  the  construction  and  op- 

eration of  my  invention,  which,  as  herein-  90 
before  stated,  is  for  the  sole  benefit  of  the 
transcriber.    Of  course,  where  the  same  ma- 

chine is  used  for  both  dictating  and  tran- 
scribing, it  will  be  provided  with  my  inven- 

tion and  the  stops  hereinafter  mentioned  can  95 
be  placed  by  the  typist  to  indicate  the  points 
where  errors  occur. 

Keferring  now  to  the  invention  in  detail, 
13  is  a  bar  paralleling  the  travel  of  the  car- 

riage and  provided  in  its  opposite  edges  10° 
with  notches  14  spaced  apart  in  accordance 
with  the  spaces  on  the  scale  bar  9,  and  said 
bar  13  is  scaled  to  correspond  with  said  scale 
bar  9.    The  bar  13  for  all  intents  and  pur- 

poses corresponds  to  the  tabular  stop  bar  or  105 
rod    of    a    typewriting    machine,    and    is 

equipped  with  a  suitable  number  of  adjust- 
able stops  15,  known  as  tabular  stops  when 

used  on  a  typewriting  machine.    These  stops 
are  of  inverted  U-shape,  as  shown  in  Fig.  1,  110 
so  that  their  legs  may  be  fitted  through  op- 

posite notches  14  and  their  top  portions  rest 
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upon  the  bar  13,  from  which  position  they 
cannot  be  dislodged  except  by  pulling  them 
directly  upward. 

Bar  13  is  preferably  provided  with  de- 
5  pending  legs  16,  which  fit  against  the  stand- 

ards 2  and  are  secured  thereto  by  screw  bolts 
17,  and  when  the  signal  is  to  be  operated 
electrically,  it  is  preferred  to  insulate  the  bar 
13  from  the  frame  of  the  machine  by  the  use 

10  of  pieces  of  insulation  as  at  18,  properly 
arranged  between  the  standards  2  and  the 
legs  16  of  the  bar.  When  the  bell  is  me- 

chanically operated  the  insulation  pieces  18, 
of  course,  perform  no  function. 

15  At  a  convenient  point  of  the  carriage, 
preferably  on  the  arm  which  carries  the  re- 

corder and  reproducer,  a  bell  19  is  mounted, 
and  secured  adjacent  to  the  bell  is  a  spring- 
clapper  20  on  a  pin  21,  the  clapper  having 

20  an  arm  22  so  proportioned  and  arranged 
that  in  passing  one  of  the  stops  15,  -it  will  be 
pivotally  operated  slightly  to  withdraw  the 
clapper,  the  latter  instantly  striking  the  bell 
as  the  arm  22  passes  clear  of  the  stop,  and 

25  in  this  connection  it  will  be  noticed  that  the 

arm  22  of  the  bell  clapper  is  disposed  oppo- 
site the  zero  point  on  the  scale  of  the  bar  13 

when  the  index  finger  8  is  at  the  corre- 
sponding point  on  the  scale  bar  9.    Assum- 

30  ing  that  the  dictator,  in  producing  a  record 
on  a  cylinder,  makes  errors  at  points  corre- 

sponding to  the  notches  13,  33,  38,  40  and  43, 
of  scale  bar  13,  he  will  check  the  points 
where  errors  have  been  made,  on  a  scale  or 

35  index  slip  or  its  equivalent,  which  will  be 
delivered  with  the  cylinder  to  the  tran- 

scriber, who  will  place  stops  15  at  the  said 
points  13,  33,  38,  40  and  43,  on  the  scale  bar 
13  of  her  machine.    In  transcribing  the  rec- 

40  orcls  from  the  machine, — which  may  be  at 
any  convenient  point, — the  typist  pays  no 
attention  to  the  talking  machine  until  ap- 

prised by  the  ringing  of  the  said  bell  that  it 
is  necessaiy  to  ascertain  what  correction  has 

45  been  made  in  the  record. 
A  more  accurate  error  indicator  than  that 

described  is  shown  by  Fig.  3,  in  which  case 
the  bell  19  is  adapted  to  be  operated  by  the 
energization  and  deenergization  of  an  elec- 

50  tro-magnet  23,  the  magnet  being  energized 
by  the  engagement  of  a  contact  24  with  a 
stop  15,  moimted  on  bar  13,  the  drawing  in- 

dicating electric  wires  25  and  26,  electrically 
connected  to  the  magnet  and  to  the  bar  13, 

55  and  leading  from  a  suitable  source  of  elec- 
tric current  supply,  such  as  a  battery,  not 

shown.  If  desired,  the  wires  25  and  26  may 
be  tapped  into  the  wires,  not  shown,  for  sup- 

plying the  current  necessary  to  operate  the 
60  motor,  hereinbefore  mentioned.  With  this 

electric  bell,  it  will  be  apparent  that  the 
instant  the  contact  24  engages  a  stop  15  the 
signal  will  be  sounded,  and  in  this  connec- 

tion it  is  desired  to  state  that  a  bell  which 

65  will  sound  only  once  is  preferred  to  the  or- 

dinary electric  bell,  as  a  continual  ringing 
of  the  latter  would  be  annoying  to  the  tran- 
scriber. 

From  the  above  description  it  will  be  ap- 
parent that  I  have  produced  a  commercial  70 

talking  machine,  which  embodies  the  fea- 
tures of  advantage  enumerated  as  desirable, 

and  Avhich  may  be  modified  in  many  particu-       i 
lars  without  departing  from  the  spirit  and 
scope  or  sacrificing  any  of  the  advantages  of  75 
the  appended  claims,  it  being  obvious,  of 
course,  that  the  invention  is  susceptible  of 
use  with  all  types  of  talking  machines. 

I  claim: — 1.  The  combination  with  a  talking  ma-  80 
chine  having  a  traveling  carriage,  of  a  sig- 

nal mechanism  adapted  to  be  automatically 
operated  at  one  or  more  predetermined 
changeable  points  in  a  single  travel  of  the 
carriage  without  interfering  with  the  travel  85 
of  the  latter. 

2.  The  combination  with  a  talking  ma- 
chine having  a  traveling  carriage,  of  a  sig- 

nal, and  adjustable  means  adapted  to  be 
actuated  by  the  carriage  in  its  travel,  to  90 
operate  the  signaling  device  without  inter- 

fering with  the  travel  of  the  carriage. 
3.  The  combination  with  a  talking  ma- 

chine having  a  traveling  carriage,  of  a  scale 
and  a  signal,  one  of  said  elements  being  sta- 

tionary and  the  other  movable  with  the  said 
carriage,  and  means  adjustable  along  the 
scale  for  effecting  the  operation  of  the  sig- 

nal at  a  particular  but  changeable  point  in 
the  travel  of  said  carriage  without  interfer- 

ing with  the  travel  of  the  latter. 
4.  The  combination  with  a  talking  ma- 

chine having  a  traveling  carriage,  of  a  scale 
bar,  one  or  more  devices  adjustable  with  re- 

spect to  the  scale  bar,  means  for  engagement  105 
with  said  device  or  devices  at  points  in  the 
travel  of  the  carriage  corresponding  to  the 
positions  of  the  said  device  or  devices  with 
respect  to  the  scale  bar,  and  a  signaling  de- 

vice for  automatic  operation  through  such  110 

engagement. 
5.  The  combination  with  a  talking  ma- 

chine having  a  traveling  carriage,  of  a  scale 
bar,  one  or  more  devices  adjustable  with  re- 

spect to  the  scale  bar,  means  for  engage-  115 
ment  with  said  device  or  devices,  the  said 

bar  and  device-engaging  means  having  rela- 
tive movement  whereby  the  latter  and  the 

device  or  devices  are  caused  to  engage  at  a 
predetermined  changeable  point  or  points,  120 
through  the  travel  of  the  carriage,  and  a 
signal  to  be  automatically  operated  when- 

ever such  engagement  occurs. 

6.  The  combination  with  a  talking  ma-  ^ 
chine  embodying  a  suitable  frame  and  hav-  v£. 
ing  a  traveling  carriage  on  said  frame,  of  a 
scale  bar  secured  to  the  machine  frame,  a 
device  adjustable  along  said  scale  bar,  a 
signal  mechanism,  and  means  mounted  on 
the  carriage  and  adapted  during  and  with-  !*• 

95 

100 



1,139,947 8 

out  interfering  with  the  travel  of  the  latter 
to  engage  said  device  and  be  caused,  through 
such  engagement,  to  operate  the  signal 
mechanism. 

5  7.  The  combination  with  a  talking  ma- 
chine embodying  a  suitable  frame  and  hav- 

ing a  traveling  carriage  on  said  frame,  of 
a  scale  bar  secured  to  the  frame  of  the 

machine,  a  stop  or  stops  adjustable  on  the 
10  bar,  a  signal  mounted  on  the  carriage,  and 

means  also  mounted  on  the  carriage  and 
adapted  to  engage  said  stop  or  stops  and  be 
caused,  through  such  engagement,  to  oper- 

ate the  signal. 

8.  The  combination  of  a  talking  machine  16 
having  a  traveling  carriage,  a  stationary 
scale  bar,  a  stop  adjustable  on  the  scale  bar, 
a  bell  mounted  on  the  carriage,  and  a  bell 
clapper  mounted  on  the  carriage  and  adapt- 

ed to  be  operated  by  said  stop  in  passing  the  to 
same,  to  strike  the  bell. 

In  testimony  whereof,  I  affix  my  signa- 
ture, in  the  presence  of  two  witnesses. 

ALMA  A.  ZAISS. 

Witnesses : 
H.  C.  EODGERS, 
G.  Y.  Thorpe. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Fatenti, 

Washington,  D.  C." 

- 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Gerhakd  Busch,  a 

citizen  of  the  United  States,  residing  in 
Philadelphia,  Pennsylvania,  have  invented 

fl  certain  Improvements  in  Stops  for  Tone- 
Arms  of  Talking-Machines,  of  which  the 
following  is  a  specification. 
One  object  of  this  invention  is  to  pro- 

vide  a  relatively  simple,   inexpensive   and 
10  conveniently  operated  device  for  limiting 

the  movement  of  the  tone  arm  of  a  talking 
machine  relatively  to  a  record  disk  on  the 
rotary  plate  or  table  thereof  in  order  that 
said  arm  may  be  prevented  from  moving 

15  beyond  that  point  at  which  the  reproducer 
needle,  carried  by  the  sound  box  on  said 
arm,  will  strike  said  disk  immediately  adja- 

cent the  beginning  of  the  record  thereon. 
A  further  object  of  the  invention  is  to  pro- 

20  yide  a  stop  which  will  limit  the  movement 
of  the  tone  arm  to  such  a  point  as  will  cause 
the  reproducer  needle  carried  thereby  to 
engage  the  record  disk  between  the  edge  and 
the  beginning  of  the  record  groove  with  a 

25  view  to  preventing  the  sound  box  being 
moved  into  a  position  in  which  the  needle 
may  drop  beyond  the  edge  of  the  record,  as 
well  as  to  avoid  the  loss  of  time  otherwise 

incidental  in  properly  starting  the  talking 
so  machine. 

The  invention  also  contemplates  a  novel 
form  of  a  stop  for  the  tone  arm  of  the 
talking  machine  which  shall  be  adjustable 
to  cause  it  to  properly  position  such  arm  for 

35  records  of  a  number  of  different  diameters 
and  that  regardless  of  whether  said  tone 
arm  is  movable  solely  in  a  horizontal  plane 
or  whether  it  is  moved  in  both  horizontal 
and  vertical  planes  while  being  brought  to  a 

[  40  position  in  which  the  machine  is  ready  for 
operation. 

Another  object  of  the  invention  is  to  pro- 
vide a  device  of  the  character  described 

which  in  addition  to  being  adjustable  to  suit 
45  it  to  tone  arms  of  various  heights  above  the 

surface  of  the  talking  machine  casing,  shall 
also  include  means  whereby  its  arm-engag- 

ing abutment  or  abutments  may  be  conven- 
iently adjustable  to  cause  them  to  stop  such 

1 50  arm  with  the  reproducer  needle  in  the  de- 
sired position  relatively  to  a  record  disk. 

These  objects  and  other  advantageous 
ends  I  secure  as  hereinafter  set  forth,  ref- 

erence being  had  to  the  accompanying  draw- 
55  ings  in  which: — 

Figure  1  is  a  plan  of  a  portion  of  a  talk- 

ing machine  showing  my  invention  as  ap- 
plied thereto;  Fig.  2  is  a  detached  perspec- 

tive view  of  certain  of  the  parts  of  my  in- 
vention; Fig.  3  is  a  side  elevation  of  a  go 

slightly  modified  form  of  my  stop,  and  Fig. 
4  is  a  side  elevation  of  a  special  form  of 
arm  engaging  member. 

In  the  above  drawings  1  represents  the 
top  of  the  casing  of  a  talking  machine  of  65 
the  well  known  form  upon  which  is  mounted 
a   rotary  plate  2,   driven  from   a   vertical 
spindle  3  in  the  ordinary  manner.    On  this 
plate  may  be  placed  record  disks  of  any  di- 

ameter,  the   customary   sizes   being   either  70 
twelve  inch  or  ten  inch  disks,  as  illustrated 
at  4  and  5  respectively.    The  tone  arm  of  the 
machine  is  indicated  at  6  and  in  the  present 
case  is  shown  as  mounted  on  a  vertical  pivot 
7  so  as  to  swing  in  a  substantially  horizontal  75 
plane,  the  sound  box  8  being  attached  to  the 
free  end  of  said  arm  through  a  goose-neck  9. 
Said  sound  box  is  provided  with  a  record 
engaging  needle  or  point  10  and  my  inven- 

tion is  designed  to  insure  that,  when  the  80 
tone  arm  is  swung  outwardly  prior  to  bring- 

ing the  needle  into  engagement  with  the 
record,  said  arm  shall  be  stopped  at  the  ex- 

act position  necessary  to  cause  the  point  of 
the  needle  10  to  engage  the  record  5  for  ex-  85 
ample,  at  some  point  between  its  edge  and 
the  beginning  of  the  record  groove  in  its 
surface.    For  this  purpose  I  mount  on  the 
top   surface   of  the  machine  casing   adja- 

cent the  plate  2  a  small  base  11,  having  a  90 
socket  12  for  the  reception  of  a  vertically 
extending  rod  13,  which  may  be  adjustably 
clamped  in  place  by  a  set  screw  14.    On  the 
upper  end  of  the  standard  so  formed  is  fixed 
a  circular  or  other  suitably  shaped  plate  15  95 
upon  which  is  rotatably  mounted  a  second 
plate  or  disk  16  held  in  place  by  a  pivot 
screw  17. 

In  the  present  case  I  have  illustrated  my 
invention  as  designed  for  use  in  limiting  the  100 
tone  arm  to  either  of  two  outer  positions 
in  which  its  sound  box  point  or  needle  will 
be  properly  positioned  on  a  ten  or  twelve 
inch  record,  as  the  case  may  be  and  I  there- 

fore mount  on  the  top  surface  of  the  plate  105 
16,  two  binding  posts  18  and  19.  which  are 

provided  with  clamping  screws  18a  and  19a 
respectively.    In  said  binding  posts  are  ad- 

justably  mounted   two   small   horizontally 

projecting  rods  20  and  20a  each  having  a  110 
cupped  head  21  in  which  is  mounted  a  rub- 

ber or  other  suitable  buffer  22,  the  arrange- 
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ment  being  such  that  each  of  said  rods  may 
be  adjusted  longitudinally  through  its  bind- 

ing post  and  thereafter  clamped  in  any 
given  position  by  the  screw  of  said  post. 

The  plate  or  disk  15  in  the  present  case  is 
provided  with  two  vertical  notches  23  and 

24,  formed  in  its  edge  at  points  90°  distant 
from  each  other,  and  the  disk  16  likewise 
has  a  similar  vertical  notch  25,  there  being 
fixed  to  the  edge  of  this  latter  disk  a  spring 
pawl  26,  hooked  at  its  free  end  so  as  to  nor- 

mally extend  into  the  notch  25.  The  width 
of  this  hooked  end  is  such  that  it  extends 
below  the  plane  of  the  bottom  face  of  the 

15  disk  16  and  when  the  parts  are  assembled, 

is  free  to  enter  either  of  the  notches  23~  or 24.  The  adjacent  ends  of  the  two  notches 
23  and  24  are  slightly  beveled  or  curved  so 
that  when  a  sufficient  rotary  force  is  exerted, 
the  plate  16  is  turned,  whereupon  one  of 
these  beveled  or  curved  edges  will  act  on  the 
hooked  end  of  the  pawl  26  to  raise  it  out  of 
the  notch  25  as  well  as  that  one  of  the 
notches  in  the  plate  15  which  may  have  been 
in  line  with  the  same.  The  plate  16  may 
then  be  freely  turned  until  the  second  notch 
comes  under  the  hooked  end  of  the  pawl 
which  will  at  once  enter  it  and  hold  the 
plates   from   relative   movement   until   the 

30  plate  16  is  again  forcibly  turned. 
In  using  the  device,  the  base  11  is  perma- 

nently fixed  to  the  top  of  the  casing  1  in  or 
adjacent  the  position  shown  in  Fig.  1  rela- 

tively to  the  tone  arm  and  record  support- 
35  ing  plate,  and  the  post  13  is  thereafter  ad- 

justed vertically  so  as  to  bring  the  center 

line  of  the  bars  20  and  20a  supported  by  the 
two  binding  posts,  into  the  same  horizontal 
plane  as  that  of  the  tone  arm  6.    This  latter 

40  is  then  brought  to  a  position  in  which,  when 
the  sound  box  is  lowered,  the  needle  10  en- 

gages the  ten  inch  record  5  at  some  point  on 
the  narrow  annular  surface  between  its  pe- 

riphery  and  the   beginning   of   its  record 
45  groove,  after  which  the  longer  of  the  two 

arms  20  and  20a,  i.  e.,  that  belonging  to  the 
binging  post  18,  is  moved  outwardly  until 
its  rubber  end  portion  or  buffer  engages  the 

tone  arm,  whereupon  the  set  screw  19a  is 
50  tightened.  The  plate  16  is  then  turned  on 

its  pivot  screw  17  through  an  angle  of  sub- 
stantially 90°,  thus  bringing  the  stop  rod 

20  into  a  line  perpendicular  with  the  cen- 
ter line  of  the  tone-  arm,  which  is  then  moved 

55  to  a  position  in  which  the  needle  or  repro- 
ducer point  10,  engages  the  narrow  annular 

edge  portion  of  the  twelve  inch  record  4, 
between  its  edge  and  the  beginning  of  the 

record  groove  thereon.    Thereafter  this  sec- 
60  ond  rod  is  moved  longitudinally  through  its 

binding  post  until  it  engages  the  tone  arm, 
when  its  screw  19a  is  tightened  to  clamp  it 
rigidly  in  position. 

If  now  the  machine  is  to  be  used  with 

fi5  twelve  inch  records,  it  is  only  necessary  in 

order  to  place  it  in  operation  that  the  tone 
arm  be  swung  outwardly  until  it  engages  the 
buffer  22  on  the  rod  20  carried  on  the  bind- 

ing post  19.  Thereafter  the  goose-neck  9 
may  be  rotated  in  its  bearing  to  lower  the 
sound  box  8,  and  by  reason  of  the  above 
noted  positioning  operation,  the  needle  10 
will  engage  the  disk  4  in  a  position  ready 
to  enter  the  record  groove  thereof,  but  with- 

out the  possibility  of  moving  outwardly  off 
of  the  edge. 
When  it  is  desired  to  use  the  machine  with 

ten  inch  records,  the  plate  16  is  turned  on 
its  pivot  screw  17,  thus  bringing  the  longer 
bar  or  rod  20  into  position  to  be  engaged 

bjr  the  tone  arm,  when  this  is  swung  out- 
wardly. When  it  stops,  the  sound  box  8 

may  be  lowered,  and  as  before  the  needle  or 
reproducer  point  10  will  engage  the  disk 
at  some  point  between  its  edge  and  the  be- 

ginning of  the  record  groove.  In  any  case 
it  is  a  practical  impossibility  for  the  sound 
box  to  be  lowered  so  that  the  needle  will  fall 

beyond  the  edge  of  the  record  disk  with  con- 
sequent possible  injury.  When  the  plate  16 

is  turned  to  bring  one  or  the  other  of  the 
bars  20  or  20a  into  operative  position,  the 
hooked  end  of  the  spring  26  is  forced  out  of 
that  one  of  the  notches  23  and  24  in  which 
it  was  resting  and  rides  over  the  curved  edge 
of  said  plate  until  it  finally  drops  into  the 
other  one  of  these  notches  and  into  the 
notch  25  of  the  plate  16,  thus  locking  one  of 
said  rods  in  working  position  readv  to  limit 
the  movement  of  the  tone  arm. 

Obviously  the  adjustable  stop  rods  20  or 
20a  may  be  mounted  on  the  tone  arm  itself, 
in  which  case,  as  shown  in  Fig.  3,  I  mount 
on  the  top  of  the  casing  1  a  vertical  stand- 

ard 30,  carried  by  a  base  31,  fixed  to  said  top. 

As  before,  the  rod  or  rods  20  and  20a  are  ad- 
justably carried  on  a  rotatable  plate  16,  piv- 

oted concentrically  with  the  second  plate  or 
disk  15  which  in  this  case  would  be  clamped 
to  the  tone  arm  6  by  any  suitable  form  of 
band  clamp  32.  When  the  tone  arm  is 
swung  on  its  pivot,  that  one  of  the  rods  20 
which  projects  at  right  angles  thereto  will 
cooperate  with  the  standard  30  to  limit  the 
position  of  the  sound  box  as  previously  de- 

scribed and  therefore  also  the  position  of  the 
needle  or  point  10. 

In  those  forms  of  talking  machines  in 
which  the  tone  arm  is  vertically  movable  as 
well  as  free  to  swing  in  a  horizontal  plane, 
I  preferably  make  each  of  the  tone  arm 
limiting  rods  as  shown  in  Fig.  4.  In  this 
construction  the  outer  end  of  each  rod  is 
vertically  elongated  both  above  and  below 
its  center  line  as  indicated  at  33  and  is  pro- 

vided with  a  leather,  rubber  or  other  rela- 
tively soft  facing  34.  With  this  construc- 

tion the  tone  arm  is  engaged  and  its  move- 
ment limited  when  it  is  swung  outwardly 

so,  that  by  the  time  the  sound  box  is  lowered 
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into  its  operative  position,   the  needle  or 
point  10  is  brought  into  engagement  with 
the  record  disk  at  the  desired  point. 

I  claim: — 
1.  A  new  article  of  manufacture  consist- 

ing of  a  standard ;  a  rotary  member  thereon ; 
a  plurality  of  arms  projecting  different  dis- 

tances from  said  member ;  with  a  pawl  car- 
ried by  the  standard  in  position  to  engage 

the  rotary  member  for  temporarily  locking 
it  in  any  of  a  number  of  different  positions. 

2.  A  new  article  of  manufacture  consist- 
ing of  a  standard;  a  plate  fixed  thereon;  a 

second  plate  parallel  with  the  first  plate  and 
free  to  rotate  relatively  thereto;  a  plurality 
of  binding  posts  carried  by  the  second  plate; 
with  arms  mounted  in  said  binding  posts 
and  projecting  different  distances  at  right 
angles  to  the  standard. 

3.  A  new  article  of  manufacture  consist- 
ing of  a  standard;  a  plate  fixed  thereon;  a 

second  plate  parallel  with  the  first  plate  and 
free  to  rotate  relatively  thereto;  a  plurality 
of  binding  posts  carried  by  the  second  plate ; 

arms  mounted  in  said  binding  posts  and  pro-  25 
jecting  different  distances  at  right  angles  to 
the  standard;  and  a  spring  actuated  pawl 
carried  by  one  of  the  plates  and  formed  to 
cooperate  with  any  of  a  plurality  of  notches 
in  the  other  plate  to  temporarily  lock  the  30 
arms  in  different  positions  relatively  to  the 
standard. 

4.  A  new  article  of  manufacture  consist- 

ing of  a  supporting  structure ;  a  plate  rota- 
table  thereon;  arms  projecting  from  said  35 
plate  in  lines  substantially  at  right  angles  to 
the  axis  of  rotation  thereof;  buffers  respec- 

tively carried  by  said  arms;  and  a  pawl 
mounted  on  the  supporting  structure  in  po- 

sition to  engage  and  hold  the  plate  in  any  40 
of  a  plurality  of  definite  positions. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

GEKHARD  BUSCH. 
Witnesses : 

Augustus  B.  Coppes, 
Jos.  H.  Klein. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
WALTER  EDGAR  CHILDERS,  OE  MERTZON,  TEXAS. 

MULTIPLE-RECORD  PHONOGRAPH. 

1,141,232. Specification  of  Letters  Patent.  Patented  June  1 ,  1915. 

Application  filed  June  9, 1914.     Serial  No.  844,052. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Walter  Edgar  Chil- 

ders,  a  citizen  of  the  United  States,  resid- 
ing at  Mertzon,  in  the  county  of  Irion  and 

5  State  of  Texas,  have  invented  a  new  and 
useful  Multiple  -  Record  Phonograph,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  multiple  record 
phonographs,   one  of  its  objects  being  to 

10  provide  improved  means  whereby  record 
cylinders,  which  are  arranged  in  a  cluster 

or  group,  are  brought  successively  into  op- 
erative relation  with  driving  mechanism 

whereby  said  records  are  caused  successively 

15  to  rotate,  the  means  employed  for  actuat- 
ing the  records  being  simple  and  efficient. 

A  further  object  is  to  provide  a  machine 
of  this  character  utilizing  a  carriage  to 
which  the  reproducer  is  connected,  said  car- 

20  riage  having  means  for  feeding  it  longi- 
tudinally of  the  rotating  record  and,  when 

the  reproducer  reaches  the  end  of  the  record, 
means  are  provided  whereby  the  carriage  is 
disengaged  from  its  feeding  means  and  is 

25  automatically  returned  to  its  starting  point. 
A   further   object   is   to   provide    means 

whereby  the  carriage  can  be  locked  upon 
reaching  its  starting  point,  or,  if  desired, 
can  be  caused  to  again  travel  as  before,  the 

30  mechanism  for  rotating  the  cluster  or  group 
of  records  being  so  timed  as  to  bring  a  new 
record  to  active  position  each  time  the  car- 

riage is  returned  to  its  normal  or  initial 
position. 

35  Another  object  is  to  provide  means  where- 
by the  stylus  of  the  reproducer  is  cleaned  of 

all  accumulations  of  dust,  etc.,  during  the 
return  of  the  carriage  to  its  initial  or  start- 

ing position. 
40  A  further  object  is  to  provide  a  novel 

form  of  reproducer  whereby  the  use  of  a 
cleaning  means  is  made  possible. 
With  the  foregoing  and  other  objects  in 

view  which  will  appear  as  the  description 
45  proceeds,  the  invention  resides  in  the  com- 

bination and  arrangement  of  parts  and  in 
the  details  of  construction  hereinafter  de- 

scribed and  claimed,  it  being  understood 
that  changes  in  the  precise  embodiment  of 

\  50  the  invention  herein  disclosed,  can  be  made 
within  the  scope  of  what  is  claimed,  with- 

out departing  from  the  spirit  of  the  inven- 
tion. 

In  the  accompanying  drawings  the  pre- 
55  ferred  form  of  the  invention  has  been 

shown. 

In  said  drawings:  Figure  1  is  a  top  plan 
view  of  the  machine,  parts  being  broken 
away.  Fig.  2  is  a  front  elevation.  Fig.  3 
is  a  rear  elevation.  Fig.  4  is  an  elevation  60 
of  one  side  of  the  machine.  Fig.  5  is  an  ele- 

vation showing  the  other  side  of  the  ma- 
chine. Fig.  6  is  a  section  of  a  portion  of 

the  structure,  the  carriage  being  shown  in 
end  elevation  and  elevated  at  the  beginning  65 
of  its  return  movement.  Fig.  7  is  a  section 
through  a  portion  of  the  reproducer.    Fig. 
8  is  a  section  on  line  C — D  Fig.  7. 

Referring  to  the  figures  by  characters  of 
reference,  1  designates  a  spring  motor  of  any  70 
suitable  form  which  can  be  wound  in  the 

usual  or  any  preferred  manner,  this  motor 
having  the  usual  key  engaging  spindle  2 
from  which  motion  is  transmitted,  through 
a  gear  3,  to  a  gear  4  secured  to  the  shaft  5  75 
of  the  motor.  Spindle  2  has  a  ratchet  6  and 
a  pawl  7  for  holding  it  against  rotation  in 
one  direction.  The  motor  drives  a  gear  8. 
it  being  connected  thereto  by  a  ratchet  wheel 
9  which  is  secured  to  the  motor  shaft  and  a  bo 
pawl  10  which  is  secured  to  the  gear  8.    Gear 
8  meshes  with  a  gear  11  arranged  on  a  sleeve 
with  a  large  gear  12,  the  sleeve  on  which  the 
two  gears  11  and  12  are  secured,  being  indi- 

cated at  13.  The  gear  12  meshes  with  a  35 
small  gear  14  secured  to  a  sleeve  15  which  is 
mounted  for  rotation  on  the  motor  shaft  and 

has  a  large  gear  16  secured  thereto.  This 
large  gear  meshes  with  a  smaller  gear  17  se- 

cured to  a  shaft  18  on  which  the  sleeve  13  is  go 
mounted  for  rotation.  Another  gear  19  is 
secured  to  the  shaft  18  and  meshes  with  a 
small  gear  20  secured  to  the  shaft  21  of  the 
governor  mechanism,  this  governor  being  of 
the  usual  centrifugal  type  utilizing  a  slida-  95 
ble  disk  22  connected  to  spring  strips  23 

carrying  balls  24  adapted  to  be  thrown  out- 
wardly by  centrifugal  force,  thus  to  shift 

the  disk  22  into  engagement  with  a  brake 
arm  25.  In  the  present  instance  this  brake  100 
arm  is  shown  provided  at  its  lower  end,  with 
a  shoe  26  extending  under  the  disk  22  so 
that,  when  the  arm  25  is  drawn  upwardly, 
the  said  shoe  will  engage  the  periphery  of 
the  disk  and  thus  stop  the  rotation  of  the  105 
disk  and  governor  mechanism.  The  said 
arm  25  is  extended  upwardly  to  a  point  close 
to  and  under  the  top  27  of  the  casing  in 
which  the  mechanism  is  housed,  the  upper 
end  of  the  arm  being  enlarged  to  form  a  110 
head  28.  The  arm  is  pivotally  connected,  at 
an  intermediate  point,  to  a  lever  29  ful- 
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crumed,  as  at  30,  upon  the  supporting  frame 
31  of  the  mechanism  and  a  spring  32  con- 

nects the  lever  to  the  top  27  so  as  thus  to 
hold  arm  25  normally  raised  and  with  the 

5  shoe  26  in  contact  with  the  disk  22.  The  free 
end  of  the  lever  29  works  along  one  edge  of 
an  upstanding  latch  33  which,  as  shown  in 
the  drawings,  has  a  notch  34  forming  a 
shoulder  35  on  which  the  lever  29  is  adapted 

10  to  rest  while  the  spring  32  is  under  stress 
and  the  head  28  is  in  its  lowermost  position, 
thus  holding  the  brake  shoe  26  out  of  con- 

tact with  the  disk  22.  Latch  33  is  also  pro- 
vided with  another  notch  36  near  its  upper 

15  end  and  which  is  for  the  purpose  hereinaf- 
ter set  forth. 

Shaft  18  is  provided  with  a  pulley  37 
whereby  motion  may  be  transmitted  thereto 
through  a  suitable  belt,  not  shown,  from  an 

20  electric  motor,  not  shown,  and,  when  an  elec- 
tric motor  is  used  for  driving  the  mecha- 

nism, it  will  be  seen  that  the  pawl  10  will 

slip  over  the  ratchet  9  so  that  the  spring  mo- 
tor 1  will  not  resist  the  operation  of  the 

25  electric  motor.  Furthermore  when  an  elec- 
tric motor  is  used,  a  spring  contact  38  is  ar- 

ranged under  lever  29  and  is  arranged  in  the 
circuit  extending  to  the  motor.  The  lever 
29  is  also  arranged  in  said  circuit.     When 

30  the  said  lever  29  is  pressed  downwardly  to 
the  position  shown  in  the  drawings,  so  as  to 
come  against  spring  38,  a  circuit  will  be 
established  to  the  motor  but,  as  soon  as  the 
lever  29  is  released  and  caused  to  move  up- 

35  wardly  under  the  action  of  spring  32,  con- 
tact with  the  spring  38  will  be  broken  and 

the  circuit  to  the  motor  will  be  likewise 
broken.  It  is  of  course  to  be  understood  that 
where  an  electric  motor  is  used,  that  portion 

40  of  the  lever  29  above  the  spring  38  will  be 
insulated  from  the  remaining  portion  of  the 
machine.  This  can  be  done  in  any  well 
known  manner. 

Journaled  in  suitable  bearings  provided 
45  therefor  is  a  transverse  shaft  39  to  which 

is  secured  a  head  40  having  spindles  41  fix- 
edly connected  thereto  and  extending  from 

one  side  thereof,  these  spindles  being  paral- 
lel with  the  shaft  39.     Each  spindle  has  a 

50  mandrel  42  mounted  for  rotation  thereon 
and  each  mandrel  is  provided  at  that  end 
nearest  the  head  40  with  an  integral  pulley 
43.  Each  mandrel  is  adapted  to  hold  one 
record  cylinder  E  and  it  is  to  be  understood 

55  that  the  number  of  records  carried  by  the 
head  40  is  dependent  upon  the  number  of 
mandrels  used  and  this  number  is  only  lim- 

ited by  the  size  of  the  head  40.  Each  of 
the  spindles  41  has  a  short  extension  44 

60  projecting  from  the  head  and  these  projec- 
tions are  disposed  under  and  are  adapted 

successively  to  engage  a  locking  4ever  45 
pivotally  mounted  as  at  46  and  having  a 
notch  47  adapted  to  receive  any  one  of  the 

65  projections  44.     An   arm  48   extends   up- 

wardly from  the  locking  lever  and  is  pro- 
vided, at  its  upper  end,  with  a  laterally  ex- 

tending finger  48'  for  the  purpose  herein- 
after set  forth.  A  gear  49  is  secured  to  and 

rotates  with  the  shaft  39  and  constantly  70 
meshes  with  a  large  gear  50  secured  to  a 
shaft  51.    A  ratchet  wheel  52  is  also  secured  m 

to  shaft  51  and  is  adapted  to  be  intermit-  f 
tently  rotated  by  a  pawl  53  carried  by  a 
lever  54  which  is  pivotally  mounted  on  the  75 
shaft  51  and  is  pivotally  connected,  at  its 
upper  end,  to  one  end  of  a  sleeve  55  which 
is  slidably  mounted  on  an  actuating  rod  56. 
This  sleeve  is  slidably  mounted  within  a 
guide  loop  57  secured  to  the  rod  56  and  a  80 
coiled  spring  58  is  mounted  on  the  sleeve 
and  bears  at  one  end  against  the  loop  57  and 
at  its  other  end  against  an  enlargement  59 
at  one  end  of  the  sleeve.  A  collar  60  is  pro- 

vided for  preventing  the  sleeve  55  from  85 
pulling  out  of  the  loop  57  and  for  holding 
the  spring  58  under  compression.  It  will 
be  seen  that  spring  58  thus  constitutes  a 
cushion  to  permit  relative  movement  of  the 
rod  56  and  the  sleeve  55.  90 

Supported  by  the  frame  31  is  a  guide  rod 
61  on  which  a  carriage  62  is  mounted  to  slide 
and  to  rock.  This  guide  rod  61  is  parallel 
with  a  rail  63  and  the  carriage  has  a  sup- 

porting screw  64  designed  to  slide  along  the  9p 
rail  63  so  that  said  rail  and  the  rod  61  thus 

cooperate  to  hold  the  carriage  in  its  normal 
or  active  position  as,  during  the  reproduc- 

tion of  sound  from  one  of  the  records.  The 

rail  63  does  not  extend  throughout  the  length  100 
of  the  path  of  movement  of  the  carriage,  but 
terminates  short  thereof.  A  finger  65  ex- 

tends downwardly  from  the  carriage  and  is 
adapted  to  travel  under  the  rail,  thus  to  pre- 

vent the  screw  64  from  lifting  off  of  the  rail.  105 
When,  however,  the  carriage  reaches  either 
limit  of  its  movement,  the  finger  will  be 
brought  to  position  beyond  one  end  or  the 
other  of  the  rail  63,  thus  to  permit  swinging 

movement  of  the  carriage  relative  to  the  rail  HO 
and  about  the  rod  61. 
The  carriage  has  an  ear  66  upstanding 

therefrom  and  the  rod  56  extends  loosely 
through  this  ear.  Collars  67  are  secured  on 
the  rod  56  and  are  disposed  at  opposite  sides  115 
of  the  ear,  these  collars  serving  to  prevent 

longitudinal  movement  of  the  rod  56  inde- 
pendently of  the  carriage. 

A  lip  68  extends  from  the  carriage  adja- 
cent that  end  thereof  remote  from  shaft  51  12° 

and  an  arm  09  extends  from  the  carriage  ad- 
jacent said  end,  this  lip  and  the  arm  being 

located  at  opposite  sides  of  the  carriage.  A 
coupling  pin  70  extends  downwardly  from  ^ 
arm  69  and  when  the  carriage  is  in  its  nor-  125 
mal  or  active  position,  with  screw  64  bear- 

ing downwardly  on  rail  63,  this  pin  70  is 
disposed  above  and  out  of  engagement  with 
the  upper  flight  of  an  endless  chain  71 

which,  as  shown  in  the  drawings,  is  mount'  13° 
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ed  upon  sprockets  72  and  73  and  extends 
parallel  with  the  rod  61.  Sprocket  73  is 
secured  to  a  small  shaft  74  on  which  is  se- 

cured a  bevel  gear  75,  this  bevel  gear  mesh- 
5  ing  with  a  smaller  bevel  gear  76  secured  to 

a  feed  screw  77  which  is  parallel  with  the 
rod  61  and  is  located  back  of  but  adjacent 
the  carriage  62.  This  feed  screw  has  a 
sprocket  78  which  receives  motion,  through 

10  a  chain  79,  from  a  sprocket  80  secured  to 
the  shaft  18. 

A  spring  strip  81  is  attached  to  and  ex- 
tends from  the  carriage  62  and  carries  a 

feed  block  82  which,  when  the  carriage  is 

15  in  its  normal  or  active  position,  bears  up- 
wardly against  and  engages  the  feed  screw 

77.  The  parts  are  so  proportioned,  how- 
ever, that  when  the  carriage  is  tilted  up- 

wardly out  of  normal  position  and  about 
20  the  rod  61,  the  block  82  will  move  down- 

wardly out  of  engagement  with  the  screw 
77.  At  the  same  time,  the  pin  70  will  move 
downwardly  into  engagement  with  the 
chain  71. 

25  The  feed  screw  77  is  provided,  at  one  end, 
with  a  crank  arm  83  and  a  pitman  84  con- 

nects this  crank  arm  to  an  arm  85  extend- 
ing downwardly  from  a  short  rock  shaft  86 

journaled  adjacent  the  rail  63.     This  rock 
30  shaft  carries  a  lifting  finger  87  and  the  arm 

85  and  crank  arm  83  are  so  proportioned 
that,  during  the  rotation  of  the  crank  arm 
83,  the  arm  85  and  the  lifting  finger  87  will 
be  oscillated. 

35  A  shaft  88  is  mounted  for  rotation  on  the 
carriage  62  at  that  end  thereof  adjacent  the 
lip  68  and  depending  from  this  shaft  is  a 
hanger  89  provided,  at  an  intermediate 
point,  with  an  outstanding  wing  90.    A  sta- 

40  tionary  cam  91  is  located  in  the  path  of  the 
lower  end  portion  of  the  hanger  89  so  that, 
as  the  carriage  approaches  one  limit  of  its 
movement,  during  the  reproduction  of 
sound,  the  lower  end  of  the  hanger  89  will 

45  come  against  the  cam  91  and  be  deflected 
laterally,  thus  to  shift  the  wing  90  out  of 
the  path  of  the  oscillating  lifting  finger  87. 
Cam  90  is  so  proportioned,  however,  that 
just  as  the  carriage  62  reaches  one  limit  of 

50  its  movement,  the  lower  end  of  the  hanger 
89  will  move  off  of  the  end  of  cam  91  and 
said  hanger  will  gravitate  back  so  as  to 
bring  the  wing  90  against  the  end  of  the 
lifting  finger  87.     Thus,  when  the  lifting 

55  finger  87  moves  downwardly  until  its  end 
arrives  below  the  wing  90,  said  wing  will 
swing  to  position  directly  over  the  finger  87 
so  that,  when  the  said  finger  moves  up- 

wardly, the  hanger  89  will  push  upwardly 
60  against  the  carriage  62  and  cause  the  car- 

riage to  swing  upwardly  about  the  rod  61. 
A  supporting  latch  92  is  pivotally  mount- 
ed adjacent  the  finger  87  and  has  superposed 

notches  93  and  94,  this  latch  being  held  by 
65  a  spring  95  so  as  to  press  yieldingly  toward 

the  carriage  62.  A  lifting  bar  96  is  mount- 
ed on  the  carriage  and  has  one  end  portion 

elevated,  as  shown  at  97,  this  elevated  por- 
tion being  adapted  to  come  into  position 

under  the  finger  48'  on  the  lifting  arm  48  70 
when  the  carriage  approaches  the  limit  of 
its  movement  while  being  actuated  by  the 
screw  77. 
A  releasing  arm  98  is  pivotally  mounted 

on  the  carriage  and  is  designed  to  move  75 
against  the  latch  33  when  the  carriage  is 
returned  to  its  initial  position,  thus  to  actu- 

ate said  latch  and  release  lever  29  from  the 
shoulder  35.     Notch  36  is  so  located  as  to 
receive  the  upper  end  of  the  arm  98  but  is  80 
of  sufficient  length  to  allow  said  arm  to 
move  downwardly  within  the  notch  36  when 
the  carriage  drops  down  to  its  active  posi- 

tion in  the  manner  hereinafter  set  forth.    It 
is  to  be  understood  that  by  swinging  the  85 
arm  98  out  of  its  normal  position,  it  can  be 
prevented  from  engaging  the  latch  33  and 
releasing  lever  29. 
A  reproducer  99  is  connected  to  the  car- 

riage 62  and  has  a  small  lever  100  con-  90 
nected  to  its  frame  so  as  to  extend  under  the 

diaphragm.  This  lever  is  provided  with  a 
slot  101  and  a  pin  102  is  mounted  for  ro- 

tation in  the  lever  and  extends  across  the 

slot.  This  pin  has  a  crank  arm  103  extend-  95 
ing  radially  therefrom  and  pivotally  en- 

gaged by  one  end  of  a  plate  104  which  is 
mounted  within  the  slot  101.  A  spring  105 
is  secured  to  the  plate  and  serves  to  pull 
continuously  thereon  so  as  thus  to  keep  the  100 
crank  arm  103  in  alinement  with  the  lon- 

gitudinal center  of  the  plate  104  under  nor- 
mal conditions.  A  large  opening  106  is 

formed  in  the  plate  104  and  registers  with 
corresponding  openings  in  the  lever  100.  105 
Through  these  openings  extends  a  wire  107 
or  other  flexible  element  which  is  connected 
to  one  arm  of  a  secondary  lever  108.  This 
secondary  lever  is  fulcrumed  in  the  lower 
end  portion  of  the  pin  102  and  the  other  no 
arm  of  the  secondary  lever  carries  a  stylus 

or  reproducing  needle  109.  A  brush  ex- 
tends under  and  parallel  with  the  rail  63,  as 

shown  at  110,  and  during  the  reproduction 
of  sound  from  a  record,  the  lever  108  and  115 
its  needle  109  travels  below  the  brush. 

When,  however,  the  carriage  is  being  re- 
turned to  its  initial  position  while  elevated, 

the  needle  or  stylus  109  will  be  lifted  to  a 
point  above  the  brush  and  will  be  caused  to  120 
drag  along  the  bristles  of  the  brush  so  that 
any  dust  or  the  like  adhering  to  the  needle 
will  be  removed  therefrom.  By  mounting 
lever  108  in  the  revoluble  pin  102,  the  needle 
or  stylus  is  permitted  to  swing  back  under  125 
the  resistance  to  which  it  is  subjected  by  the 
brush  but,  as  soon  as  the  needle  passes  off  of 
the  brush,  the  spring  105  will  return  the 
same  to  its  initial  position  relative  to  the 
lever  100.  130 
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The  operation  of  the  motor,  either  spring 
or  electric  has  already  been  described.  It 
will  be  apparent  that  during  the  actuation 
of  the  shaft  18,  the  chain  79  will  continu- 

5  ously  operate  the  feed  screw  77  and  this 
feed  screw  will,  in  turn,  continuously  oscil- 

late the  lifting  finger  87  and  will  continu- 
ously actuate  the  endless  chain  71.  In  addi- 

tion to  the  continuous  operation  of  the  f  ore- 
10  going  parts,  a  pulley  111  is  secured  to  shaft 

18  and  drives  an  endless  belt  112  which  en- 
gages an  idler  113  and  passes  under  and 

over  the  pulleys  43  carried  by  the  several 
mandrels  42.     The  belt  112  is  so  propor- 

15  tioned  as  to  frictionally  engage  the  upper- 
most pulley  43  so  as  to  cause  said  pulley  to 

rotate.  Thus  it  will  be  seen  that  during  the 
continuous  actuation  of  the  parts  hereinbe- 

fore referred  to,  the  uppermost  pulley  43, 
20  its  mandrel  42,  and  the  record  on  said 

mandrel  will  also  be  continuously  actuated. 
When  the  carriage  is  at  the  beginning  of  its 
active  movement,  the  screw  64  rests  upon 
the  rail  63  and  the  finger  65  extends  under 

25  the  rail  so  as  to  prevent  the  carriage  from 
swinging  upwardly.  Pin  70  is  at  the  same 
time  supported  above  and  out  of  engage- 

ment with  the  chain  71.  Feed  block  82 

also  engages  the  screw  77.     As  the  feed 
30  screw  rotates  the  carriage  is  caused  to  travel 

slowly  along  the  rod  61  and  the  rail  63,  the 
needle  109  traveling  below  the  brush  110 
and  within  the  groove  of  the  rotating  rec- 

ord.   As  the  carriage  approaches  the  limit 
35  of  its  movement  the  hanger  89  comes  against 

the  deflecting  cam  91  and  is  thus  shifted 
laterally  as  hereinbefore  described.  At  the 
same  time  the  elevated  or  enlarged  portion 

97  of  the  bar  96  is  brought  to  position  un- 
40  der  the  finger  48'  and  the  lip  68  is  brought 

into  position  within  the  lower  notch  93  in 
latch  92.  Just  as  the  hanger  89  passes  off 
of  the  end  of  cam  91  as  hereinbefore  de- 

scribed and  wing  90  moves  to  position  above 
45  the  lifting  finger  87,  said  finger,  which  is 

constantly  oscillating,  will  push  upwardly 
on  the  hanger  89  and  cause  the  carriage  62 
to  swing  upwardly  about  the  rod  61.  This 
will  cause  lip  68  to  move  from  the  lower 

50  notch  93  to  the  upper  notch  94  and  at  the 
same  time  the  pin  70  will  move  downwardly 
into  engagement  with  the  upper  flight  of 
the  continuously  moving  chain  71.  The  ele- 

vated  or   enlarged    portion    97    of   bar   96 

55  presses  upwardly  against  finger  48'  and 
thus  causes  arm  48  and  lever  45  to  move  up- 

wardly, thereby  withdrawing  the  notch  47 
from  the  projection  44  which  was  seated 
therein. 

80  The  upward  swinging  movement  of  the 
carriage  62  will  be  sufficient  to  lift  the  stylus 
or  needle  of  the  reproducer  oil  of  the  rec- 

ord and  to  position  it  above  the  brush  110. 
When  the  pin  70  moves  into  engagement 

«5  with  the  returning  chain  71,  the  carriage  is 

drawn  back  toward  its  initial  position  and 
the  finger  65,  which  has  been  lifted  past  one 
end  of  the  rail  63,  will  be  guided  by  the  lip 
68  riding  in  notch  94,  onto  the  top  of  the 
rail  63.  Thus  the  carriage  will  slide  back  70 
to  its  initial  position,  the  elevated  portion 
97  of  bar  96  holding  the  lever  45  elevated 
during  a  portion  of  its  return  movement  or 
until  the  elevated  portion  97  passes  from 

under  the  finger  48'.  During  the  movement  75 
of  the  carriage  back  to  its  initial  position, 
the  ear  66  presses  against  rod  56  and 
through  spring  58  to  the  sleeve  55.  This 
will  cause  leA^er  54  to  swing  about  its  pivot 
and  the  pawl  53  to  actuate  the  ratchet  wheel  80 

52,  gear  50,  gear  49,  and  head  40.  Conse- 
quently another  projection  44  will  be  moved 

to  position  in  engagement  with  the  lever  45 
and  just  before  this  projection  gets  under 
the  notch  47,  the  elevated  portion  97  of  bar  85 

96  will  pass  from  under  finger  48'  so  that 
lever  45  will  drop  down  and  allow  the  pro- 

jection 44  to  enter  the  notch  47.  Conse- 
quently further  rotation  of  the  head  40  will 

be  prevented  and  a  new  record  will  be  90 
brought  to  active  position.  The  pulley  43 
of  this  new  record  will  be  raised  up  into 
engagement  with  the  belt  112  so  that  as 
soon  as  said  new  record  is  brought  to  such 
elevated  position,  it  will  begin  to  rotate.  95 
As  soon  as  the  carriage  reaches  its  initial 
position,  the  finger  65  will  pass  off  of  the 
end  of  rail  63,  the  carriage  will  swing  down 
to  its  normal  position  with  the  screw  64  bear- 

ing on  the  rail  63,  and  the  feed  block  82  will  100 
move  up  against  and  engage  the  screw  77. 
If  the  arm  98  has  been  shifted  so  as  not  to 

engage  the  latch  33,  the  carriage  will  begin 
to  travel  along  the  rail  as  hereinbefore  de- 

scribed, the  foregoing  operation  being  re-  105 
peated.  If,  however,  arm  98  is  so  positioned 
as  to  engage  and  actuate  the  latch  33  when 
the  carriage  is  returned  to  its  initial  posi- 

tion, said  latch  33  will  be  pressed  back  and 
lever  29  Avill  become  released  from  shoulder  110 
35.  Thus  spring  32  will  pull  upwardly  on 
the  lever  and  cause  the  brake  shoe  26  to  en- 

gage the  disk  22,  thus  bringing  the  motor 
to  a  stop.  If,  however,  an  eiectric  motor  is 
used,  this  operation  of  lever  29  will  result  115 
in  breaking  the  contact  with  the  spring  38. 

This  will  stop  the  operation'  of  the  motor  as before  described.  In  order  to  insure  the 
prompt  engagement  of  a  projection  44  by 
the  lever  45,  a  spring  114  is  arranged  so  as  12C 
to  force  the  lever  downwardly  as  soon  as  its 
notch  is  brought  above  one  of  the  projec- 

tions 44. 

By  means  of  the  apparatus  herein  de- 
scribed, it  will  be  seen  that  reproductions  125 

can  be  made  continuously  from  a  series  of 
records  or,  if  desired,  the  mechanism  can 
be  brought  to  a  stop  after  a  reproduction 
has  been  made  from  one  record.  Various 

means  can  be  employed  for  controlling  the  ls0 

' 
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operation  of  the  mechanism  by  means  of  a 
check  or  coin.  Where  such  a  means  is  used, 
it  is  designed  to  have  the  arm  98  so  located 
as  to  release  the  lever  29  each  time  the  car- 

5  riage  is  returned  to  its  initial  position  so 
that  only  one  record  will  be  heard  after  a 
check  or  coin  has  been  deposited.  The 
check  controlled  means  preferably  includes 
a  slide  115  mounted  upon  the  housing  27 

10  and  within  a  hood  116,  this  slide  having  a 
finger  piece  117  whereby  it  can  be  shifted 
readily  so  as  to  direct  a  check  downwardly 
against  the  head  28.  Inasmuch  as  this  coin 
controlled  mechanism  constitutes  no  part  of 

15  the  present  invention,  it  has  not  been  illus- 
trated or  described  in  detail. 

What  is  claimed  is : — 
1.  The     combination     with     a     carriage 

mounted  for  backward  and  forward  move- 
20  ment,  of  means  for  positively  feeding  the 

carriage  in  one  direction,  a  continuously  op- 
erating flexible  element  constituting  return- 

ing means,  means  for  automatically  disen- 
gaging the  carriage  from  its  feeding  means 

25  upon  reaching  one  limit  of  its  movement, 
and  means  upon  the  carriage  for  engaging 
the  returning  means  upon  release  of  the 
carriage  from  its  feeding  means. 

2.  The  combination  with  a  carriage  and 
30  means  for  feeding  the  same  positively  in 

one  direction,  of  a  continuously  moving 
flexible  element  constituting  returning 
means,  means  for  automatically  rocking  the 
carriage  upon  reaching  one  limit  of  its  move- 

35  ment  to  disengage  it  from  its  feeding  means, 
and  a  coupling  element  upon  the  carriage 
and  movable  into  engagement  with  the  re- 

turning means  when  the  carriage  is  rocked. 
3.  The  combination  with  a  carriage  and 

40  means  for  feeding  the  same  positively  in 
one  direction,  of  a  continuously  moving 
flexible  element  constituting  returning 
means,  means  for  automatically  rocking  the 
carriage  upon  reaching  one  limit  of  its  move- 

45  ment  to  disengage  it  from  its  feeding  means, 
a  coupling  element  upon  the  carriage  and 
movable  into  engagement  with  the  returning 
means  when  the  carriage  is  rocked,  and 
means   cooperating   with  the  carriage   for 

50  maintaining  said  coupling  means  in  engage- 
ment with  the  returning  means  until  the 

carriage  has  returned  to  its  initial  position. 
4.  The  combination  with  a  guide  rod,  of 

a  carriage  mounted  to  slide  and  to  rock 
55  thereon,  means  for  positively  feeding  the 

carriage  in  one  direction,  a  continuously 
moving  flexible  element  constituting  return- 

ing means,  a  continuously  oscillating  lifting 
element,  means  upon  the  carriage  and  mov- 

60  able  into  engagement  with  the  lifting  ele- 
ment when  the  carriage  reaches  one  limit 

of  its  movement,  and  means  upon  the  car- 
riage and  shifted  thereby  when  the  carriage 

is  lifted,  into  engagement  with  the  returning 
«5  means. 

5.  The  combination  with  a  guide  rod,  of 
a  carriage  mounted  to  slide  and  to  rock 
thereon,  means  for  positively  feeding  the 
carriage  in  one  direction,  a  continuously 
moving  flexible  element  constituting  return-  70 
ing  means,  a  continuously  oscillating  lifting 

element,  means  upon  the  carriage  and  mov- 
able into  engagement  with  the  lifting  ele- 
ment when  the  carriage  reaches  one  limit  of 

its  movement,  means  upon  the  carriage  and  75 
shifted  thereby  when  the  carriage  is  lifted, 
into  engagement  with  the  returning  means, 
and  means  for  holding  said  carriage  in  lifted 
position  until  returned  to  its  initial  point. 

6.  The  combination  with  a  guide  rod,  of  80 
a   carriage  mounted  to  slide  and  to  rock 
thereon,  means  for  positively  feeding  the 
carriage  in   one   direction,   a   continuously 
moving  flexible  element  constituting  return- 

ing means,  a  continuously  oscillating  lifting  85 
element,  means  upon  the  carriage  and  mov- 

able into  engagement  with  the  lifting  ele- 
ment when  the  carriage  reaches  one  limit  of 

its  movement,  means  upon  the  carriage  and 
shifted  thereby  when  the  carriage  is  lifted,  90 
into  engagement  with  the  returning  means, 

and  means  for  holding1  said  carriage  in  lifted 
position  until  returned  to  its  initial  point, 
said  means  including  a  rail  and  means  on 
the  carriage  and  movable  over  the  rail,  said  95 
means  being  movable  under  the  rail  during 
the  positive  feeding  of  the  carriage  to  hold 
the  carriage  against  upward  movement  until 
engaged  by  the  lifting  means. 

7.  The  combination  with  a  guide  rod  and  100 
flexible  returning  means  parallel  therewith, 
and  means  for  continuously  actuating  the 
returning  means,  of  a  carriage  mounted  to 
slide  and  rock  upon  the  rod,  means  for  posi- 

tively feeding  the  carriage  in  one  direction,  105 
a  continuously  oscillating  lifting  element, 
means  on  the  carriage  and  movable  into  the 

path  of  the  lifting  element  when  the  car- 
riage reaches  one  limit  of  its  movement  and 

cooperating   with   said   lifting   element   to  110 
rock  the  carriage  upwardly,  and  coupling 
means  upon  the  carriage  and  movable  into 

engagement  with  the  returning  means  dur- 
ing the  upward  rocking  of  the  carriage. 

8.  The  combination  with  a  guide  rod,  a  115 
rail,  and  a  flexible  returning  means  parallel 
with  the  rod,  of  a  carriage  mounted  to  slide 
and  rock  upon  the  rod,  means  for  Positively 
feeding  the  carriage  in  one  direction,  a  con- 

tinuously oscillating  lifting  element,  a  finger  120 
extending  from  the  carriage  and  movable 
under  the  rail  to  hold  the  carriage  against 
upward  movement,  means  iipon  the  carriage 
and  movable  into  the  path  of  the  lifting 
element  when  said  finger  passes  from  under  125 
the  rail,  said  means  and  lifting  element  co- 

operating to  rock  the  carriage  upwardly, 

means  cooperating  with  the  carriage  for  mo- 
mentarily sustaining  the  carriage  in  elevated 

position  during  the  initial  portion  of  its  re-  130 
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turn  movement,  said  finger  being  adapted  to 
move  onto  the  rail  during  the  remaining 

portion  of  the  return  movement,  and  cou- 
pling means  upon  the  carriage  and  shif table 

5  into  engagement  with  the  returning  means 
during  the  upward  movement  of  the  car- 

riage, said  returning  means  and  coupling 
means  cooperating  to  return  the  carriage  to 
its  initial  position. 

10  9.  The  combination  with  a  guide  rod,  and 
a  continuously  moving  flexible  returning 
means,  of  a  carriage  mounted  to  slide  and 
rock  upon  the  rod,  a  hanger  depending  from 
the  carriage,  a  continuously  oscillating  lift- 

15  ing  finger,  means  for  successively  deflecting 
the  hanger  laterally  and  releasing  it  to  en- 

gage the  lifting  finger  when  the  carriage 
reaches  one  limit  of  its  movement,  means  for 
positively  feeding  the  carriage  to  said  limit 

20  of  its  movement,  and  means  upon  the  car- 
riage and  shiftable  thereby  when  lifted,  to 

couple  the  carriage  to  the  returning  means. 
10.  The  combination  with   a   guide  rod, 

and  a  continuously  moving  flexible  return- 
25  ing  means,  of  a  carriage  mounted  to  slide 

and  rock  upon  the  rod,  a  hanger  depending 
from  the  carriage,  a  continuously  oscillating 
lifting  finger,  means  for  successively  deflect- 

ing the  hanger  laterally  and  releasing  it  to 
30  engage  the  lifting  finger  when  the  carriage 

reaches  one  limit  of  its  movement,  means 
for  positively  feeding  the  carriage  to  said 
limit  of  its  movement,  means  upon  the  car- 

riage and  shiftable  thereby  when  lifted,  to 
35  couple  the  carriage  to  the  returning  means, 

and  means  for  holding  the  carriage  in 
rocked  position  until  returned  to  its  initial 

point. 11.  The  combination  with  a  guide  rod,  of 
40  a  carriage  mounted  to  slide  and  rock  there- 

on, separate  means  for  moving  the  carriage 
backward  and  forward  along  the  rod,  means 
for  swinging  the  carriage  upwardly  upon 
the  rod  upon  reaching  one  limit  of  its  move- 

45  ment,  a  reproducer  movable  with  the  car- 
riage, and  a  stationary  brush,  the  needle  of 

the   reproducer   being  movable   under   the 

brush  during  the  movement  of  the  carriage 
in  one  direction  and  being  movable  over  the 
brush  during  the  movement  of  the  carriage  50 
in  the  opposite  direction. 

12.  The  combination  with  a  stationary 
brush,  of  a  carriage,  a  reproducer  movable 
with  the  carriage,  means  for  actuating  the 
carriage  in  one.  direction  to  move  the  needle  55 
of  the  reproducer  under  the  brush,  means 
for  automatically  lifting  the  carriage  and 
reproducer  upon  reaching  one  limit  of 
movement  of  the  carriage,  and  means  for 
moving  the  carriage  and  reproducer  back  60 
to  their  point  of  starting,  said  brush  being 
adapted  for  engagement  by  the  needle  of  the 
reproducer  during  such  return  movement. 

13.  The  combination  with  a  stationary 

brush,  and  a  reproducer,  of  a  carriage  there-  65 
for  mounted  for  backward  and  forward 

movement,  means  for  holding  the  needle  of 
the  reproducer  under  the  brush  during  the 
movement  of  the  carriage  in  one  direction, 

and  for  supporting  the  needle  of  the  re-  70 
producer  above  and  in  contact  with  the 
brush  during  the  movement  of  the  repro- 

ducer and  carriage  in  the  opposite  direction. 
14.  The   combination   with   a   stationary 

brush,  of  a  reproducer  mounted  for  move-  75 
ment  relatively  thereto  and  including  a  dia- 

phragm, a  lever,  a  pin  mounted  for  rotation 
therein,  yielding  means  for  holding  the  pin 
normally  in  a  predetermined  relation  with 
the  lever,  a  secondary  lever  fulcrumed  upon  80 
the  pin,  a  connection  between  the  secondary 
lever  and  the  diaphragm,  and  a  needle  car- 

ried by  the  secondary  lever,  said  pin  being 
revoluble  relatively  to  the  first  named  lever 
during  the  movement  of  the  needle  over  the  85 
brush. 

In  testimony  that  I  claim  the  foregoing  as 
my  own,  I  have  hereto  affixed  my  signature 
in  the  presence  of  two  witnesses. 

WALTEE  EDGAE  CHILDEES. 

Witnesses : 
Herbert  D.  Lawson, 
M.  E.  McCarthy. 

t 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  tcho?n-  it  may  concern: 
Be  it  known  that  I,  Edward  C.  Walter,  a 

citizen  of  the  United  States,  residing  at 
New  York,  in  the  county  of  New  York  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Automatic 
Stopping  Devices  for  Phonographs,  of 
which  the  following  is  a  specification,  refer- 

ence being  had  therein  to  the  accompanying 
10  drawing. 

This  invention  relates  to  attachments  for 

phonographs. 
The  object  of  the  invention  is  to  provide 

means  for  automatically  stopping  a  phono- 
15  graph  or  a  machine  of  like  character,  which 

means  is  entirely  automatic  in  its  action. 
Another  object  is  to  eliminate  all  mecha- 

nism which  requires  setting  by  an  operator. 
Another  object  is  to  provide  a  structure 

20  which  will  not  interfere  in  any  way  with  the 
operation  of  the  machine,  which  will  be  of 
neat  appearance,  and  which  can  be  manufac- 

tured at  low  cost. 
Another  object  is  so  to  construct  the  device 

25  that  it  will  be  self-adjusting  for  different 
lengths  of  needles  and  for  different  thick- 

nesses of  records. 

Another  object  is  to  provide  manually- 
operated  means,  in  addition  to  the  automatic 

30  means,  for  causing  arresting  operation  of 
the  machine. 

The  invention  resides  broadly  in  the  fea- 
tures of  construction,  combinations  of  ele- 

ments, and  aggroupments  of  parts,  and  in 
35  various  aggroupments  thereof,  all  as  will  be 

exemplified  in  the  construction  hereinafter 
set  forth,  and  the  scope  of  application  of 
which  will  be  indicated  in  the  claims  hereto 
appended. 

40  While  I  have  illustrated  my  invention  in 
the  accompanying  drawings,  by  way  of  ex- 

ample, as  attached  to  a  well-known  make  of 
phonograph,  it  is  to  be  understood  that  it 
may  readily  be  adapted  to  other  makes  of 

45  machines  without  departing  from  the  spirit 
of  the  invention. 

In  the  accompanying  drawings :  Figure  1 
is  a  view  in  plan  of  a  phonograph  showing 
a  tone-arm,  a  reproducer  mounted  thereon, 

50  a  revolving  disk  and  record,  and  starting 
and  stopping  devices;  Fig.  2  is  a  fragmen- 

tary view,  in  front  elevation  and  partly  in 
section,  of  the  tone-arm  and  reproducer  with 
the  automatic  device  attached;  Fig.  3  is  a 

55  fragmentary  view,  in  side  elevation,  and 
partly  in  section,  of  the  parts  shown  in  Fig. 

2;  Fig.  4  is  a  detail  view  in  plan  of  the 
plates  and  the  arms  carried  thereby,  and 
showing  the  overlapping  portion  and  the 
cushions;  Fig.  5  is  a  fragmentary  view  in  60 
section  of  a  record,  showing  a  mechanism- 
controlling  ridge;  and  Fig.  6  is  a  fragmen- 

tary view  in  plan  of  the  under  side  of  the 
top  of  the  cabinet,  showing  the  lower  end  of 
the  starting  and  stopping  lever,  the  magnet  65 
and  its  connections,  and  the  motor. 

The  machine,  preferably  and  as  shown,  is 
partly  mounted  above  a  baseboard  or  top  1 
of  a  cabinet  and  the  rest  of  the  mechanism  is 
preferably  disposed  beneath  the  base  1  and  70 
inside  the  cabinet.  A  disk  2  is  arranged 
above  the  base  and  is  given  a  rotary  move- 

ment by  a  motor  3  disposed  beneath  the  base 
1,  and  a  tone-arm  4  which  carries  a  repro- 

ducer 5  is  also  thus  disposed.  Projecting  75 
above  the  base  1  is  a  lever  6  for  starting  and 
stopping  operation  of  the  motor. 
The  operation  of  the  machine  is  as  fol- 

lows :  A  record-disk  7  provided  with  a  spiral 
tone-groove  8  is  placed  on  the  disk  2,  a  80 
needle  9  or  projection  is  fastened  in  the  res- 
producer  5,  whereupon  the  starting  and  stop- 

ping-lever 6  is  moved  to  cause  the  motor  to 
revolve  the  record.  The  reproducer  5  and 
tone-arm  4  are  moved  by  hand  over  the  85 
record  7  until  the  needle  9  is  positioned  in 
the  outermost  portion  of  the  tone-groove  8. 
The  revolving  record,  as  the  needle  travers- 

ing the  spiral  tone-groove,  will  cause  the 
tone-arm  and  reproducer  to  move  toward  90 
the  axis  of  the  record.  When  the  needle  ar- 

rives at  the  end  of  the  spiral  groove,  the 
operator  stops  the  machine  by  moving  the 
starting  lever  6  in  a  direction  opposite  to 
that  which  started  the  motor.  95 

Means  are  provided  to  cause  the  starting- 
lever  6  to  stop  the  machine  automatically, 
when  the  needle  9  arrives  at  or  near  the  end 
of  the  spiral  groove  8,  and  such  means  will 

now  be  explained :       '  100 
Attached  to  the  tone-arm  4  and  at  the  side 

of  the  reproducer  5  (but  not  in  the  way  to 
prevent  the  reproducer  from  being  revolved 
or  tilted)  is  a  lug  or  pendant  support  10, 
preferably  of  suitable  insulating  material.  105 
Mounted  on  each  side  of  this  support  are 
plates  11  provided  with  elongated  holes  or 

incuts  lla.  Each  plate  11  carries  or  has  ful- 
crumed  to  it  an  arm  12,  offset  at  its  forward 
portion  so  as  to  occupy  a  position  close  to  110 
the  needle  9  carried  by  the  reproducer  5. 
Attached  to  the  forward  ends  of  the  arms  12 
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are  cushions  13  of  leather  or  other  soft  ma- 

terial and  headed  studs  or  stops  12c  adapted 
to  enter  the  elongated  holes  or  incuts  lla 
to  hold  the  arms  12  close  to  the  plates  11  and 
to  limit  the  up  and  down  movement  of  the 
said  arms.  Attached  to  the  rear  ends  of  the 

arms  12  are  springs  14,  which  are  also  at- 
tached to  the  plates  11.  These  springs  11 

will  cause  the  arms  12  to  be  held  in  their 

lowermost  position  when  the  cushions  13  are 
not  resting  on  the  record  7.  When  the  arms 
12  are  in  their  lowermost  position,  the  stops 

12c  will  abut  against  the  lower  ends  of  the 
elongated  holes  or  incuts  lla  and  the  arms 

16  will  be  held  in  a  non-contacting  position, 
and  the  cushions  13  will  be  below  the  plane 
of  the  point  of  the  longest  needle  9  that 
might  be  used. 

While  the  needle  is  being  placed  in  the 
tone-groove  8,  the  cushions  13  abut  against 
the  record  7  first,  and  then  the  weight  of 
the  tone-arm  4  and  the  reproducer  5  will 
extend  the  springs  14  until  the  needle  9 
rests  in  the  tone-groove  8.  The  cushions  13 
are  held  stationary  by  resting  on  the  record 
7  while  the  rear  ends  of  the  arms  12  are 

turning  on  their  fulcra  12a  and  are  being 
lowered  to  allow  the  needle  to  rest  in  the 

tone-groove.  This  action  allows  for  the  use 
of  needles  of  different  lengths  or  different 
thicknesses  of  records  or  both,  and  causes 

the  stops  12c  to  be  moved  away  from  the 
ends  of  the  incuts  lla. 
•  The  cushions,  by  resting  in  the  tone-groove 
or  on  top  of  the  record,  will  have  a  tendency 
to  steady  and  feed  the  tone-arm  and  repro- 

ducer across  the  record.  This  will  permit 

the  stylus  to  lie  more  evenly  in  the  tone- 
groove  and  also  relieve  the  outer  side  of  the 
tone-groove  to  some  extent  of  the  strain 
incident  to  feeding  the  tone-arm  and  re- 

producer across  the  record.  The  stylus  be- 
ing relieved  of  this  strain  is  free  to  receive 

the  full  effect  of  the  vibrations  from  the 

45  tone-groove,  resulting  in  the  production  of 
clear  and  natural  tones. 

One  of  the  arms  12 — preferably  the  one 
farthest  from  the  needle — overlies  the 
other  arm  12  and  is  separated  therefrom 
(when  the  arms  are  in  their  lowermost  posi- 

tion and  when  the  stops  12c  are  abut- 
ting against  the  lower  ends  of  the  elongated 

holes  or  incuts  lla  by  a  small  space  12b.) 
By  this  arrangement,  the  left  arm  12— that 
farthest  from  the  needle  9 — will  contact 
with  the  other  arm  12  whenever  the  left  arm 
drops  below  the  plane  of  the  right  arm,  or 
whenever  the  right  arm  is  raised  above  the 
plane  of  the  left  arm. 

Electrical  connection  is  made  to  the  plates 
11  by  wires  15  which  are  carried  through 
the  tone-arm  4  and  down  into  the  lower  por- 

tion of  the  cabinet  to  an  electric  battery  16 
and  a  magnet  17.  The  magnet  17  upon  be- 

ing energized  by  the  battery  16  (when  con- 
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tact  is  made  between  the  arms  12)  moves  an 
armature-arm  18  which  is  fulcrumed  on  a 

projection  19a  of  the  magnet-support  19. 
The  other  end  of  the  arm  18  is  notched  at 

18b  to  form  a  latch  in  which  the  lower  end  70 
6a  of  the  starting-lever  6  is  held  when  the 
lever  is  moved  by  the  operator  to  the  starting 
or  running  position.  A  light  spring  20  is 
adapted  to  cause  the  arm  18  to  latch  by  the 
lower  end  6a  of  the  lever  when  being  brought  75 
to  the  starting  position. 

Attached  to  the  lower  end  6a  of  the  start- 
ing lever  and  also  to  a  pin  21  on  the  under- 
side of  the  base  1  is  a  spring  22  of  sufficient 

strength  to  move  the  starting  lever  to  the  off-  80 
position  when  the  lever  is  released  from  the 
notch  18b  in  the  armature  arm  18  either 
by  the  action  of  the  magnet  17  on  the  arma- 

ture arm  18  when  said  magnet  is  energized, 
or  by  means  now  to  be  described :  85 

A  portion  18a  of  the  armature  arm  18  pro- 
jects up  through  the  top  of  the  cabinet  and 

forms  a  means  whereby  the  operator  may,  by 
pressing  thereon,  move  said  arm  (in  lieu  of 
the  magnet)  to  release  the  starting  lever  6  90 
from  the  notch  18b  therein. 

To  conserve  the  life  of  the  battery  16,  a 
break  23  in  the  wiring  is  maintained  when 
the  starting-lever  6  is  at  the  off-position. 
When  the  lever  is  moved  to  the  on-position,  95 
this  break  23  in  the  circuit  is  closed  by  the 
lower  end  6a  of  the  lever  6  abutting  against 
and  moving  a  flat  spring  24  into  contact 
with  another  flat  spring  25.  One  of  the 
Avires  15  is  cut  and  an  end  fastened  to  each  100 
of  the  springs  24  and  25. 
When  the  operator  moves  the  lever  6  to 

the  on-position,  the  spring  22  is  tensioned 
sufficiently  automatically  to  return  the  same 
to  the  off-position  when  released,  thus  break-  105 
ing  the  circuit  at  23  and  causing  the  ma- 

chine to  come  to  a  stop. 

The  tone-record  is  provided  with  a  de- 
pression 26,  positioned  at  a  predetermined 

distance  from  the  inner  end  of  the  tone-  HO 
groove  8.  In  lieu  of  this,  the  record  may  be 
provided  with  a  slight  ridge  27  positioned 
at  a  predetermined  distance  from  the  inner 
end  of  the  tone-groove  8.  The  depression 
26,  or  the  ridge  27  (Figs.  2  and  5)  of  the  115 
record  will  permit  the  left  arm  12  to  drop 
when  the  needle  arrives  at  the  end  of  the 

groove,  thereby  forming  a  contact  at  12b 
between  the  two  arms  12;  or  will  cause  the 

right  arm  12  to  rise  to  contact  with  the  left  I20 
arm  12,  thereby  completing  an  electrical  cir- 

cuit between  the  battery  16  and  the  magnet 
17  when  the  starting-lever  6  is  at  the  on- 
position,  which  position  is  necessary  to  close 
the  break  23  in  the  wiring  at  that  point.  I25 
It  will,  therefore,  be  clear  that  by  using 
a  record  provided  either  with  the  ridge  27, 
or  with  the  depression  26,  properly  placed 

with  relation  to  the  end  of  the  tone-groove 
8,  in  connection  with  a  machine  equipped  I30 
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with  my  device,  all  that  is  necessary  for  the 
operator  to  do  is,  first,  to  place  the  record 
7  on  the  disk,  then,  to  start  the  machine  by 
moving  the  starting-lever  6  to  the  on-posi- 

5  tion,  and,  finally,  to  place  the  needle  9  in  the 
outer  end  of  the  tone-groove  8.  When  the 
record  7  has  been  played,  the  machine  will, 
by  means  of  my  improvement,  automati- 

cally stop  running. 
10  From  the  foregoing,  it  will  be  perceived 

that  I  have  devised  a  structure  which 
achieves  the  several  objects  hereinabove  set 
forth,  as  well  as  other  objects,  and  that  it 
is  adapted  to  perform  its  functions  with  cer- 

15  tainty  of  operation  and  without  in  any  way 
disturbing  the  operation  or  function  of  the 
phonograph  itself. 

While  I  have  hereinabove  described  my 
invention  in  detail  and  illustrated  a  particu- 

20  lar  form  of  structure,  nevertheless,  it  is  to 
be  understood  that  the  disclosure  is  merely 
an  exemplification  of  one  of  many  possible 
embodiments;  and,  also,  that  the  following 
claims  are  directed  to  the  structure  generi- 

25  cally  and  are  to  be  interpreted  broadly,  ex- 
cept where  the  details  are  specified  therein. 

What  I  claim  is: 

1.  In  a  phonograph,  a  rotating  member,  a 
swinging   member   engaging   said   rotating 

30  member,  and  a  plurality  of  arms  and  nor- 
mally separated  overlapping  contact-points 

mounted  on  and  insulated  from  the  swing- 
ing member  and  movable  under  the  influence 

of  the  rotating  member  to  eliminate  the  sep- 
35  aration  between  the  contact-points  and  per- 

mit them  to  contact  one  with  the  other. 
2.  In  combination,  a  swinging  member, 

arms  mounted  thereon  and  insulated  there- 
from, and  overlapping  contact-points  and 

40  disk-engaging  cushion-elements  carried  by 
the  forward  ends  of  the  arms. 

3.  In  combination,  a  swinging  member,  a 
pair  of  overlapping  arms  carried  thereby, 
cushions  carried  by  the  forward  ends  of  the 

45  arms,  and  springs  engaging  the  rear  ends 
of  the  arms. 

4.  In  combination,  a  swinging  member,  a 
support  carried  thereby,  a  plate  at  each  side 
of  the  support,  an  arm  fulcrumed  to  each 

50  plate,  cushions  carried  by  the  forward  ends 
of  the  arms,  overlapping  contact-points  also 
carried  by  said  arms,  and  springs  connecting 
with  the  arms  and  the  plates. 

5.  In  combination  a  swinging-member,  a 
55  support  fastened  to  the  member,  two  plates 

fastened  to  the  support  and  insulated  from 
one  another  and  from  the  member,  and 
arms  fastened  to  the  plates  and  overlapping 
one  another  and  movable  to  abut  against 

60  each  other. 
6.  In  combination,  a  rotating  member,  a 

SAvinging  member,  a  support  on  the  swinging 
member,  a  plate  disposed  at  each  side  of  the 
support  and  insulated  from  each  other  and 

35  from  the  swinging  member,  an  arm  carried 

by  each  plate  and  one  overlapping  the  other 
and  normally  separated  from  that  other, 
cushions  carried  by  the  forward  ends  of  the 
arms,  and  springs  fastened  to  the  arms  and 
to  the  plates  and  operating  to  cause  the  arms  70 
to  be  lowered  whenever  free  to  do  so. 

7.  The  combination  in  a  phonograph,  of 
a  support,  a  rotating  member  supported 
thereby  and  provided  with  a  depression,  a 
swinging  member  normally  overlying  the  75 
rotating  member,  and  arms  carried  by  and 
insulated  from  the  swinging  member  and 

overlapping  one  another  and  normally  dis- 
connected and  relatively  movable  to  abut 

against  one  another  when  one  of  said  arms  go 
drops  into  the  depression  of  said  rotating 
member. 

8.  The  combination  in  a  phonograph,  of 
a  support,  a  rotating  member  supported 
thereby  and  provided  with  a  depression,  a  85 
swinging  member  normally  overlying  the 
rotating  member,  a  supporting-element  car- 

ried by  the  swinging  member,  and  arms  car- 
ried by  the  supporting  element  and  insu- 
lated from  one  another  and  overlapping  one  90 

another  and  normally  disconnected  from 
each  other  and  relatively  movable  when  ac- 

tuated by  said  depression  to  abut  against 
each  other. 

9.  The  combination  in  a  phonograph,  of  95 
a  support,  a  rotating  member  supported 
thereby  and  having  a  depression,  a  swinging 
member,  overlapping  contact  points  carried 

by  the  swinging  member,  and  cushions  car- 
ried by  the  contact  points  and  arranged  to  100 

rest  on  the  rotating  member  to  maintain  a 
space  between  the  contact  points  until  one 
of  the  cushions  drop  into  the  depression  in 
said  rotating  member  thereby  causing  the 
contact  points  to  have   relative  movement   105 
and  to  abut  against  one  another. 

10.  The  combination  of  a  disk,  a  swinging 

arm,  normally  non  -  contacting  contact 
points  attached  to  said  arm,  and  cushions 
carried  by  said  contact  points  and  adapted  no 
to  traverse  said  disk  and  thereby  hold  the 
contact  points  apart,  and  a  depression  for 
receiving  one  of  the  cushions  and  thereby 
lowering  one  of  said  arms  until  the  contact 
point  carried  thereby  contacts  with  the  con-  115 
tact  point  carried  by  the  other  arm. 

11.  The  combination  in  a  phonograph,  of 
a  disk  provided  with  a  depression,  a  battery, 
a  magnet  connected  thereto,  a  swinging  arm, 
and  overlapping  arms  carried  by  said  arm  120 
and  connected  to  said  battery,  said  arms 
forming  a  contact  to  complete  the  circuit 
between  said  battery  and  magnet  when  one 
of  said  arms  drops  into  the  depression  in 
said  disk.  125 

12.  The  combination  in  a  phonograph,  of 

a  swinging  arm,  self-adjusting  and  overlap- 
ping arms  carried  by  the  arm,  cushions  at- 

tached to  said  arms,  and  a  rotating  member 
upon  which  the  swinging  arm  and  cushions  130 
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rest,  the  arms  being  self-adjusting  to  allow 
the  swinging  arm  to  be  sustained  by  the  ro- 

tating member  in  various  positions  of  ele- 
vation. 

5  13.  The  combination  in  a  phonograph,  of 
a  swinging  arm,  self-adjusting  and  overlap- 

ping arms  carried  by  the  arm,  and  cushions 
carried  by  said  arms,  the  latter  being  ad- 

justable   to    permit    relative    movement    oi 
10  said  swinging  arm  and  said  arms  carried 

thereby. 
14.  The  combination  in  a  phonograph,  of 

a  disk,  a  swinging  member  provided  with  a 
removable   projection   arranged  to   rest   on 

15  said  disk,  overlapping  and  normally  discon- 
nected arms  carried  by  said  swinging  mem- 

ber, and  cushions  on  the  ends  of  the  arms, 
the  lower  edges  of  the  cushions  normally  oc- 

cupying a  position  below  the  removable  pro- 
20  jection  but  positionable  in  line  with  the  ex- 

tremity of  the  same  when  it  and  the  cush- 
ions rest  upon  the  disk  and  thereby  holding 

the  overlapping  arms  in  a  non-contacting 
position. 

25  15.  The  combination  in  a  sound-produc- 
ing machine,  a  swinging  arm,  overlapping 

electrical  contact-points  mounted  on  the 
swinging  arm  and  insidatecl  therefrom  and 
normally  out  of  contact  with  one  another,  a 

30  support,  a  rotating  member  carried  by  the 
support  and  provided  with  a  groove,  and 
means  carried  by  the  rotating  member  for 
permitting  the  contact  points  to  contact  with 
one  another. 

35  16.  The  combination  in  a  phonograph,  of 
a  rotatable  support,  a  member  mounted 
thereon  and  rotating  therewith  and  pro- 

vided with  a  depression  and  a  groove,  a  mo- 
tor for  revolving  the  support  and  member,  a 

40  starting  lever  for  the  motor,  an  armature- 
arm  provided  with  a  catch  for  holding  the 
starting  lever  in  an  on-position,  a  spring  for 
moving  the  starting  lever  to  an  off-position 
when   released   from   the   catch,   a   magnet 

45  adapted  when  energized  to  move  said  arma- 
ture-arm to  release  the  starting  lever  from 

the  catch,  a  battery  for  energizing  the  mag- 
net, a  swinging  arm,  a  holder  carried  by  the 

swinging  arm,  a  needle  in  the  holder  and 
50  arranged  to  travel  in  the  groove  in  said 

member,  a  pair  of  arms,  overlapping  and 
normally  disconnected  electrical  contact- 
points  and  cushions  thereon,  said  arms  be- 

ing  fulcrumed  to   said  swinging  arm   and 
55  electrically  connected  to  said  battery  and 

magnet,  said  cushions  being  arranged  to 
rest  upon  the  rotatable  member  to  maintain 
disconnection  of  said  contact  points  and  be 
moved  across  the  rotatable  member  by  the 

60  needle  traveling  in  the  groove  therein  until 
one  of  the  cushions  drops  into  the  depression 
in  said  member  thereby  causing  one  of  the 
arms  and  one  of  the  contact  points  to  be 
lowered  until  it  abuts  against  the  other  con- 
es tact  point  and  completes  an  electrical  cir- 

cuit, this  causing  actuation  of  the  armature- 
arm  and  release  of  the  starting  lever  from 
the  catch  therein. 

17.  The  combination  in  a  phonograph,  of 
a  swinging  member,  adjustable  overlapping  70 
arms  attached  thereto,  cushions  attached  to 
said  arms,  and  a  rotating  member  upon 
which  the  swinging  member  and  cushions 
rest,  the  arms  being  adjustable  to  permit 
the  swinging  member  to  be  held  in  various  75 
elevated  positions. 

18.  The  combination  in  a  phonograph,  of 

a  rotating  member,  a  swinging  member  sup- 
ported at  one  end  therebj^,  and  adjustable 

overlapping  arms  attached  to  said  swinging  80 
member  and  adapted  to  rest  on  said  rotat- 

ing member,  said  arms  being  adjustable  to 
permit  relative  movement  of  the  swinging 
member  and  the  arms  carried  thereby. 

19.  The  combination  in  a  phonograph,  of  85 
a  rotating  member,  and  a  swinging  member 
supported  at  one  of  its  ends  thereby  and 
provided  with  vertically  movable  overlap- 

ping contact  points  adapted  to  rest  on  said 
rotating  member,  said  overlapping  contact  90 
points  being  vertically  movable  to  permit 
relative  movement  of  said  swinging  mem- 

ber and  contact  points  and  to  thus  assure 
their  contact  with  said  rotating  member. 

20.  The  combination  in  a  phonograph,  of  95 

a  rotating  member,  a  swinging  member  sup- 
ported at  one  end  thereby  and  movable  in 

relation  thereto,  and  vertically  movable 
arms  attached  to  the  swinging  member  and 
provided  with  overlapping  contact  points  100 
and  cushion  elements  adapted  to  rest  on 
said  rotating  member  while  said  swinging 
member  occupies  any  of  a  plurality  of  posi- 

tions relatively  to  the  rotating  member. 
21.  The  combination  in  a  phonograph,  of  105 

a  swinging  member,  a  pair  of  overlapping 
and    normally    non-contacting    arms     ful- 

crumed thereon,  stops  for  holding  the  arms 
in   a  non- contacting  position,   and  springs 
for  holding  said  arms  in  said  position  and  no 
against  said  stops. 

22.  The  combination  in  a  phonograph,  of 

a  swinging  member,  a  support  carried  there- 
by, a  plate  provided  with  an  incut  at  each 

side  of  the  support,  an  arm  fulcrumed  on  115 
each  plate,  each  of  said  arms  being  provided 
with  a  projection  to  enter  one  of  said  in- 

cuts, and  springs  attached  to  said  arms  and 
plates  to  hold  said  arms  in  a  lowered  posi- 

tion whereby  said  projections  will  be  held  120 
against  the  lower  ends  of  the  incuts. 

23.  The  combination  in  a  phonograph,  of 

a  swinging  member,  a  support  carried  there- 
by, a  plate  provided  with  an  incut  fastened 

one  on  each  side  of  the  support,   and   an  125 
arm  provided  with  a  projection  fulcrumed 
on  each  plate,  the  projection  entering  said 
incut  to  limit  movement  of  the  arm. 

24.  In  a  phonograph,  the  combination  of 

a  swinging  member,  a  support  carried  there-  130 
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by,  a  plate  provided  with  an  incut  and  at- 
tached one  on  each  side  of  said  support,  a 

pair  of  overlapping  and  normally  non-con- 
tacting arms  each  fulcrumed  on  a  plate,  a 

5  projection  on  each  arm  adapted  to  enter  an 
incut,  and  springs  attached  to  said  arms 
and  plates  and  adapted  to  hold  said  projec- 

tions against  one  end  of  said  incuts  and 
thereby  hold  said  arms  in  a  non- contacting 

tO  position. 
25.  In  a  phonograph,  the  combination  of 

a  swinging  member,  a  support  carried  there- 
by, a  plate  fastened  one  on  each  side  of  the 

support,  said  plates   each  being  provided 
15  with  an  elongated  hole,  an  arm  fulcrumed 

on  each  plate  and  provided  with  a  projec- 
tion adapted  to  enter  the  hole  of  the  plate 

to  which  the  arm  is  fulcrumed,  springs  at- 
tached to  said  arms  and  said  plates  and 

20  adapted  to  hold  said  projections  against  the 

ends  of  said  holes,  and  a  rotating  member 
upon  which  said  arms  rest  to  move  said 
projections  away  from  the  ends  of  the  holes. 

26.  The  combination  in  a  phonograph,  of 
a  revolving  disk,  a  swinging  member,  a  25 
pair  of  arms  provided  with  overlapping 
and  normally  non-contacting  contact  points 
and  cushion  elements  attached  to  said 

swinging  member,  said  cushions  being 
adapted  to  rest  upon  said  disk,  and  said  disk  30 
having  means  for  causing  one  of  the  said 
arms  to  move  relatively  to  and  contact  with 
the  other  arm. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

EDWARD  C.  WALTER. 

Witnesses : 
Thomas  C.  Adamson, 
David  J.  Oliver. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  George  H.  Under- 

hiel,  a  citizen  of  the  United  States,  and 
resident  of  Boston,  in  the  county  of  Suffolk 

5  and  State  of  Massachusetts,  have  invented 
an  Improvement  in  Sound  Reproducing  or 
Recording  Machines,  of  which  the  follow- 

ing description,  in  connection  with  the  ac- 
companying  drawings,   is   a   specification, 

10  like  letters  on  the  drawings  representing 
like  parts. 
My  invention  relates  to  phonographic  ap- 

paratus, being  more  particularly  concerned 
with   improvements    in   the    sound    repro- 

15  ducing  and  sound  recording  mechanism 
thereof. 

The  present  application  is  a  divisional  of 
my  prior  copending  application,  Serial 
Number  212,079,  filed  June  11,  1904. 

20  My  invention  will  be  best  understood  by 
reference  to  the  following  description,  when 
taken  in  connection  with  the  accompanying 
illustration  of  one  specific  embodiment 
thereof    selected    for   illustrative    purposes 

25  only;  while  its  scope  will  be  more  par- 
ticularly pointed  out  in  the  appended 

claims. 

In  the  drawings,  —  Figure  1  is  a  plan 
showing  one  form  of  sound  box  constructed 

30  according  to  my  invention ;  Fig.  2  is  a  front 
elevation  thereof,  partially  broken  away; 

Fig.  3  is  a  section  on  the  line  3 — 3,  Fig.  2 ; 
Fig.  4  is  a  view  looking  from  beneath  the 
sound  box  as  seen  in  Fig.  2 ;  Fig.  5  is  a  sec- 

35  tion  on  the  line  5 — 5,  in  Fig.  4;  Fig.  6  shows 
one  form  of  the  removable  throat ;  and,  Fig. 
7  is  a  different  form  thereof. 

Referring  to  the  drawings  I  have  there 
shown  one  form  of  my  improved  sound  box, 

40  the  same  together  with  its  associated  parts 
being  shown  without  reference  to  any  .par- 

ticular phonographic  machine.  The  sound 
box  there  shown  is  applicable  to  various 
types  of  commercial  machines,  and  its  adap- 

45  tation  and  application  thereto,  so  far  as  it 
is  not  referred  to  in  the  following  descrip- 

tion, will  be  obvious  to  those  skilled  in  the 
art. 

The  sound  tube,  *,  is  preferably  bifur- 
50  cated,  to  provide  the  branches,  j,  and,  k.  into 

which  may  be  slid  and  frictionally  held  the 

tubular  portions,  j',  and,  k',  of  the  sound 
box.  The  latter  is  provided  with  a  double 
set  of  recording  and  reproducing  devices, 

55  and  I  have  herein  shown  those  of  one  set 

as  substantially  duplicated  by  those  of  the 
other  set.  This,  it  is  to  be  understood  how- 

ever, is  not  essential  to  my  invention  as  the 
diaphragm  and  other  elements  of  the  mech- 

anism may  for  certain  purposes  be  widely  60 
different.  The  sound  box  consists  generally 

of  a  double  head  or  casing,  i',  and  when  in 
use  is  adapted  to  be  frictionally  held  within 
a  suitably  shaped  double  yoke,  secured  to  a 
movable  arm,  by  which  the  sound  box  will  65 
be  caused  to  traverse  the  record. 

The  casing,  if,  is  provided  with  two  cy- 
lindrical portions,  i2,  and  i3,  that  shown  in, 

i3,  for  example  (see  Fig.  5),  being  provided 
with  a  diaphragm,  k2,  placed  between  two  70 
annular  rings  of  yieldable  packing  material, 
such  as  rubber,  and  held  against  a  shoulder 

in  the  casing  by  means  of  the  back-piece,  k3, 
screwed  into  the  back  of  the  casing  i'  against 
the  preferably  metallic  washer,  k*.  Within  75 
the  tubular  portion,  k',  of  the  back-piece,  k3, 
and  preferably  axially  alined  therewith  and 

with  the  diaphragm,  k2, 1  have  provided  the 
throat,  ks,  preferably  threaded  or  otherwise 
constructed  to  provide  adjustment  thereof  80 
relatively  to  the  face  of  the  diaphragm,  the 
end  of  the  throat  adjacent  the  diaphragm 
being  suitably  shaped  for  the  most  efficient 
effect,  as  by  beveling  the  same,  in  the  man- 
ner shown.  85 

I  have  found  that  it  is  not  only  desirable 
to  have  the  sound  orifice  of  each  throat  ad- 

justable relatively  to  the  diaphragm,  but 
that  each  particular  class  of  sound  requires 
a  special  sound  orifice  for  its  most  effective  90 
reproduction.  For  example  I  have  found 
that  the  full  harmony  of  a  brass  band  will 
usually  be  best  developed  through  the  em- 

ployment of  a  throat  having  the  general 
form  of  that  shown  in  Figs.  5  and  6,  while  95 
the  note  of  a  violin  is  more  faithfully  re- 

produced by  a  differently  shaped  throat,  as, 
for  example,  that  shown  in  section  in  Fig. 
7.  This  I  believe  to  be  due  to  a  capacity  of 
the  throat  shown  in  Fig.  7,  where  its  for-  100 
mation  is  relatively  sharp,  for  selecting  to  a 
greater  extent  those  waves  emanating  from 
the  center  of  the  diaphragm,  and  the  ca- 

pacity of  the  throat  shown  in  Fig.  5,  which 
is  comparatively  blunt  for  receiving  and  105 
transmitting  to  a  greater  extent  sound  vi- 

brations acting  not  only  from  the  center  but 
from  the  extremities  of  the  diaphragm  as 
well.  The  provision  of  means  for  altering 
the  character  of  the  passage  for  soundwaves  110 
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to  or  from  the  diaphragm,  such,  for  exam- 
ple, as  by  providing  a  plurality  of  such 

throats,  each  proportioned  or  formed  with 
respect  to  a  particular  quality  of  sound,  in 

5  the  reproduction  of  which  it  is  intended  to 
be  used,  and  replaceable  one  by  another, 
forms  an  important  feature  of  my  invention. 
Keferring  to  Figs.  5  and  6,  I  have  provided 
the  slot,  &6,  in  the  outer  end  of  the  throat 

10  member,  which,  when  the  box  is  removed 
from  the  sound  tube,  may  be  conveniently 

engaged  by  a  screw  driver  or  other  imple- 
ment to  adjust  the  mouth  of  the  throat  in 

any   desired   relative  position  to  the   dia- 
15  phragm,  or  to  remove  the  same  entirely  and 

replace  it  by  another  of  different  shape,  size 
or  proportion. 

The  two  styli  are  here  employed  in  order 
to   provide   a  multiple  effect,  the  produc- 

20  tion  of  which,  however,  is  obviously  not 
limited  to  the  use  merely  of  two.  Each  of 

two  styli,  Z,  and,  to,  is  connected  to  its  re- 
spective diaphragm  through  the  connecting 

body,  I',  to',  the  links  Z*,  and,  to*,  and  the 
25  rockshafts,  I2,  to2,  so  that,  when  in  the  op- 

erative position  shown  in  Fig.  2  (see  also 
Fig.  4),  the  point  of  the  second  stylus  is 
caused  to  trail  in  the  same  record  groove  as 

the  first  stylus,  but  directly  and  immedi- 
30  ately  behind  the  latter,  and  also  arranged  so 

that  the  vibrations  communicated  to  each 

stylus  point  are  transmitted  directly  and 
efficiently  to  the  corresponding  diaphragm. 
The  stylus  points  with  their  rockshafts  are 

35  respectively  supported  and  movable  with  the 

vibratable  levers,  I3,  and  to3,  arranged  side 
by  side  and  hinged  at,  n  (Figs.  3  and  5)  to 
permit  the  individual  and  relative  move- 

ment of  the  said  levers  to  and  from  the  sur- 
40  face  of  the  record.  Additionally  the  stud  o 

carrying  the  support  n  is  mounted  to  turn 
in  its  seat  so  as  to  permit  a  slight  lateral 
movement  common  to  each  stylus  movement 
when  such  movement  is  requisite.    Thus,  al- 

45  though  free  vibration  is  permitted  the  stylus 
points  in  the  reproduction  of  the  intended 
sound,  they  are  compelled  always  to  track 
one  after  the  other,  and  the  lateral  move- 

ment of  one  no  matter  from  what  cause, 
50  must  be  followed  by  a  like  movement  of  the 

other. 

An  equalized  tension,  tending  normally  to 
press  the  stylus  points  toward  the  face  of 
the  record,  is  maintained  upon  the  two  stylus 

55  points  by  means  of  the  lever,  p,  fulcrumed 

at,  p' ',  carrying  the  adjustable  weight,  »2, 
the  latter  acting  through  the  bar  p3,  equaliz- 

ing rod,  p4,  and  pressure  points,  ps,  p6,  en- 
gaging respectively  or  connected  with  the 

60  backs  of  the  levers,  I3,  and,  to3.  Thus,  when 
the  sound  box  is  adjusted  relatively  to  the 
record,  and  the  stylus  point  or  points  have 
found  and  entered  the  groove  therein,  the 
force  pressing  the  same  into  the  groove  may 

65  be  varied  by  adjustment  of  the  weight,  p2, 

■ 

along  the  lever  p;  this  force,  however,  being 
distributed  upon  the  two  points  by  means  of 

the  equalizing  bar,  p4,  thereby  to  maintain 
an  individual  tension  upon  each  of  the  co- 

operating stylus  points,  such  tension  being  70 
proportioned  to  their  individual  require- 

ments and  the  movement  of  one  stylus  point 

with  its  supporting  lever  in  no  way  con- 
flicting with  simultaneous  movement  of  the 

other  point  and  its  lever,  whether  such  move-  76 
ments  are  similar  or  dissimilar.  In  order  to 

relieve  the  diaphragm  and  its  connections 
from  the  weight  of  the  stylus  parts,  includ- 

ing the  weight,  p2,  when  the  sound  box  has 
been  lifted  or  withdrawn  from  the  face  of  80 
the  record,  I  have  provided  the  supporting 

pin  with  a  cone-shaped  enlarged  head,  p8, 
against  which  the  suitably  formed  ends  of 

the  levers,  to3,  and,  n3,  rest  when  the  stylus 
points  are  withdrawn  from  the  record,  but  g5 
so  located  as  to  permit  free  vibration  of  the 
said  levers,  under  the  influence  of  the  record, 
when  the  points  are  in  contact  therewith 
and  moved  under  the  influence  of  the  record 
groove  therein.  The  peculiar  cone  shaped  90 

head  of  the  face  p8,  and  the  correspondingly 
formed  walls  upon  the  two  levers,  permit 
repeated  withdrawals  of  the  points  from  the 
record  groove  with  positive  assurance,  how- 

ever, that  the  points  will  meet  the  record  at  95 
exactly  the  same  spot  from  which  they  were 
withdrawn,  the  record  and  the  sound  box, 
meanwhile,  having  undergone  no  relative 
moArement. 

I  have  found  that  the  arrangement  shown  100 
of   multiple   diaphragms,   where   they    are 
grouped  or  clustered  about  a  common  posi- 

tion toward  which  their  vibration  mecha- 
nism is  directed,  provides  a  highly  efficient, 

and  in  fact  so  far  as  I  am  aware  the  only  105 

practical,  construction  for  obtaining  a  mul- 
tiple effect.     I  have  also  found  that  the  ef- 

fectiveness of  the  machine   is  greatly  in- 
creased by  the  inter-connection  which  exists 

between  the  vibration  parts  of  each  system  no 
through  which  there  is  maintained  a  con- 

stant tendency  for  the  stylus  points  and  dia- 
phragms to  move  in  conjunction  and  co- 

operation, each  one  with  the  other  or  others. 
It  will  be  understood  that  my  invention  is  115 

susceptible  of  embodiment  in  a  great  variety 
of  forms  and  may  be  combined  in  various 
ways  which  I  have  not  here  attempted  to 
illustrate,  since  the  same  are  included  within 
the  scope  of  my  invention  as  set  forth.  120 

I  claim — 1.  In  an  apparatus  of  the  class  described, 
a  plurality  of  cooperating  stylus  points,  ten- 

sion means  for  said  points  and  means  for 
equalizing  the  tension.  125 

2.  In  an  apparatus  of  the  class  described 
the  combination  with  a  plurality  of  stylus 
points  arranged  to  cooperate  one  with  the 
other  in  substantially  the  same  portion  of 
the  same  record  groove,  connecting  means  130 
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between  the  same  and  movable  therewith,  of 
a  plurality  of  diaphragms  connected  re- 

spectively with  said  points,  each  of  said  dia- 
phragms having  a  separate  chamber. 

5  3.  In  an  apparatus  of  the  class  described 
the  combination  with  a  plurality  of  stylus 
points  arranged  to  cooperate  one  with  the 
other  in  substantially  the  same  portion  of 
the  same  record  groove,  of  a  plurality  of 

10  diaphragms  laterally  disposed  with  respect 
to  the  record  groove  and  connected  with  said 
points. 

4.  In  an  apparatus  of  the  class  described, 
the   combination   with   a   plurality   of   dia- 

]  5  phragms  having  their  respective  sound  boxes 
grouped  with  reference  to  substantially  the 
same  point  of  stylus  action,  of  vibratory 
mechanism  for  each  of  said  diaphragms  in- 

cluding independent  stylus  points  and  stylus 
20  connections  diverging  generally  from  such 

point  of  stylus  action. 
5.  In  a  sound-reproducing  or  sound-re- 

cording machine  the  combination  with  a 
plurality  of  cooperating  diaphragms,  of  co- 

25  operating  and  inter-connected  stylus  points 
for  said  diaphragms. 

6.  In  a  sound-reproducing  or  sound-re- 
cording machine  the  combination  with  a 

plurality  of  sound  boxes,  provided  each  with 
30  its  diaphragm,  of  a  plurality  of  cooperating 

and  inter-connected  stylus  points  for  said 
diaphragms. 

7.  In  an  apparatus  of  the  class  described 
the  combination  with  a  plurality  of  coop- 

35  eratively  arranged  stylus  points,  of  means 
for  permitting  independent  reproducing  vi- 

bratory movement  of  said  points,  and  means 
for  providing  individual  tension  therefor 
including   connecting  means  between   said 

40  points  and  movable  therewith. 
8.  In  an  apparatus  of  the  class  described 

a  plurality  of  cooperating  but  independ- 
ently vibratory  stylus  points  and  common 

tensioning  means  for  said  points. 
45  9.  In  an  apparatus  of  the  class  described, 

a  plurality  of  cooperating  stylus  points  and 
common  equalizing  tension  means  for  said 
points. 

10.  In  an  apparatus  of  the  class  described 
50  a  plurality  of  cooperating  but  independ- 

ently   vibratory   stylus   points,   of   tension 

means  for  said  points  having  a  common  ad- 

justment. 11.  In  an  apparatus  of  the  class  described 
a  plurality  of  cooperating  stylus  points,  of  55 
equalizing  tension   means   for   said   points 
having  a  common  adjustment. 

12.  In  an  apparatus  of  the  class  described 
the  combination  with  a  plurality  of  coop- 

erating diaphragms  of  cooperating  stylus  60 
points  connected  respectively  to  said  dia- 

phragms, said  stylus  points  being  carried 
by  pivoted  members  having  a  common  axis. 

13.  In  an  apparatus  of  the  class  described 
a  plurality  of  stylus  points  carried  respec-  6  5 
tively  by  members  having  independent  vi- 

bratory movement,  said  members  being  ar- 
ranged side  by  side  to  prevent  lateral  rela- 

tive movement. 
14.  In  an  apparatus  of  the  class  described  70 

a  plurality  of  stylus  points  pivoted  for  in- 
dependent movement  in  one  plane  but  hav- 

ing a  common  pivotal  axis  for  like  move- 
ment hi  another  plane. 

15.  In  an  apparatus  of  the  class  described  75 
a  plurality  of  stylus  supporting  levers  piv- 

oted for  independent  movement  and  a  com- 
mon carrying  member  to  which  said  levers 

are  attached,  said  carrying  member  being 
also  pivotally  mounted  to  permit  like  move-  80 
ment  of  said  stylus  levers  in  one  direction. 

16.  In  an  apparatus  of  the  class  described, 
the  combination  with  vibratively  separate 
stylus  levers  adapted  to  respond  in  unison 
to  substantially  the  same  portion  of  the  85 
sound  groove,  common  tensioning  means  for 
said  stylus  levers,  means  whereby  the  com- 

mon but  separated  lever  vibrations  are  con- 
verted into  air  vibrations  and  again  united, 

said  means  including  a  plurality  of  dia-  90 
phragms  phonetically  associated  having 
their  respective  sound  boxes  grouped  with 
reference  to  substantially  the  same  point 
of  stylus  action. 

In  testimony  whereof,  I  have  signed  my  98. 
name  to  this  specification,  in  the  presence 
of  two  subscribing  witnesses. 

GEOEGE  H.  UNDEEHILL. 

Witnesses : 
Thomas  B.  Booth, 
Everett  S.  Emery. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  West  Orange,  Essex 

5  county,  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Recording  Apparatus,  of  which  the  follow- 

ing is  a  description. 
My  invention  relates  to  devices  for  record- 

10  ing  sound  and  is  an  improvement  on  the 
structures  described  in  my  applications  Se- 

rial No.  556,469,  filed  April  20,  1910,  and 
Serial  No.  566,069,  filed  June  9,  1910,  both 
applications  being  entitled  Sound  recording 

15  apparatus. 

My  objects  are  the  provision  of  an  ex- 
tremely sensitive  sound  recorder  of  simple 

construction,  one  which  may  be  readily 
manufactured,  and  which  is  intended  to 

20  record  sounds  both  weak  and  strong  more 
truly  than  has  heretofore  been  possible. 

In  order  that  a  clearer  understanding  of 

my  invention  may  be  had,  attention  is  here- 
by directed  to  the  accompanying  drawings, 

25  forming  part  of  this  specification,  and  in 
which — 

Figure    1    represents    a  vertical    central 
cross  section  through  a  sound  recorder  em- 

bodying one  form  of  my  invention,  and  Fig. 
30   2  is  a  bottom  plan  view  thereof. 

Referring  to  the  drawings,  the  sound  box 
1  is  provided  with  the  diaphragm  denoted 
generally  by  the  reference  character  2. 
formed  of  flexible  material  and  preferably 

35  of  acetyl  cellulose,  nitro-cellulose,  cellulose 
xanthate  (viscose  cellulose) ,  paper,  or  simi- 

lar material,  the  porous  structure  of  which 
permits  of  large  flexing  with  very  little 
power,  as  described  in  my  application  Se- 

40  rial  No.  566,069  referred  to.    The  diaphragm 
2  is  formed  with  an  outer  or  edge  annular 
flat  portion  3  and  a  central  circular  portion 
4  situated  in  a  plane  parallel  to  the  edge 
portion  3  and  joined  thereto  by  the  inclined 

45  annular  portion  5,  the  diaphragm  prefer- 
ably being  pressed  into  the  desired  shape 

from  a  disk  of  the  material  while  hot,  in  a 
suitable  die.  The  sound  box  1  is  provided 
with  an  annular  knife  edge  6  upon  which 

50  the  diaphragm  is  mounted  adjacent  the 
outer  edge  of  edge  portion  3  thereof.  Pref- 

erably, a  tubular  washer  7  of  small  circular 
cross  section  and  preferably  of  rubber  is 
mounted  in  contact  with  edge  portion  3  of 

the  diaphragm  on  the  side  opposite  to  knife  55 
edge  6,  the  parts  being  clamped  or  secured 
together   by   means   of   the   ring   8    screw - 
threaded    within    the    depending    annular 
flange  9  of  the  sound  box.     The  washer  7  at 
its  median  section  is  of  the  same  diameter  60 

as  the  knife  edge  6  and  contacts  the  dia- 
phragm in  alinement  with  the  knife  edge, 

the  diaphragm  thereby  being  given  an  ex- 
tremely sensitive  support.     The  diaphragm 

is  not  secured  to  the  sound  box  in  any  way  65 
except  by   being  clamped   adjacent   to   its 
edge  between  the  knife  edge  and  washer  as 
described. 

The  diaphragm  2  should  flex  only  or 
chiefly  in  the  annular  edge  portion  3  be-  70 
tween  the  knife  edge  support  therefor  and 
the  inclined  portion  5  of  the  diaphragm,  and 
accordingly,  the  central  portion  4  of  the 
diaphragm  should  be  stiffened  in  some  man- 

ner. I  prefer  to  use  the  construction  illus-  75 
trated  in  which  a  rigid  member  10  is  ce- 

mented or  otherwise  secured  to  the  central 

portion  4  of  the  diaphragm.  This  member 
10  is  preferably  circular,  is  given  the  form 
of  an  arch  as  shown,  and  is  formed  of  any  80 
convenient  light  metal.  The  recording  sty- 

lus 11  is  carried  by  spring  lever  12,  the 
other  end  of  which  is  secured  to  the  sound 

box  by  screw  13.  Lever  12  is  joined  to  the 
center  of  rigid  member  10  by  the  rigid  con-  85 
nection  14  as  shown.  Lever  15  carrying 
tracking  member  16  may  be  used  if  desired, 
the  screw  17  being  mounted  in  the  sound  box 
with  its  lower  end  bearing  upon  the  upper 
side  of  the  free  end. of  lever  15  to  adjust  90 
the  vertical  position  of  tracking  member  16 
to  regulate  the  depth  of  cut  permissible  for 
recording  stylus  11.  The  spring  lever  12 
may  be  given  an  upward  flexure  if  desired, 
as  described  in  my  application  Serial  No.  95 
556,469  referred  to,  in  order  to  prevent  ex- 

cessive movement  of  the  diaphragm  and  re- 
cording stylus  in  a  direction  away  from  the 

recording  stylus  under  the  influence  of 
sound  waves  of  great  amplitude.  100 

It  will  be  seen  that  the  structure  de- 

scribed embodies  an  extremely  sensitive  dia- 
phragm having  a  flexing  annular  outer  por- 

tion and  a  non-flexing  central  portion  inte- 
gral therewith,  flexure  under  the  influence  105 

of  sound  waves  being  nearlv  entirely  con- 
fined to  the  annular  edge  portion  of  the  dia- 

phragm,   and   the   movement    of   the    dia- 
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phragm  as  a  whole  being  therefore  similar 
to  that  of  a  piston. 

It  is  obvious  that  my  invention  is  not  lim- 
ited to  the  exact  construction  described,  but 

that  it  may  be  modified  or  varied  within  the 
language  of  the  appended  claims  without 
departing  from  the  spirit  of  my  invention. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  follows:— 
1.  In  sound  recording  apparatus,  the  com- 

bination of  a  flexible  circular  diaphragm 
having  a  single  flat  annular  edge  portion 
and  a  central  circular  portion  located  in  par- 

allel planes  and  directly  connected  by  an  an- 
nular portion  inclined  at  an  angle  to  said 

planes,  means  supporting  said  edge  por- 
tion, a  rigid  member  secured  to  said  central 

portion  adjacent  the  periphery  thereof,  a 
recording  stylus  rigidly  connected  to  said 
rigid  member,  and  means  for  applying  an 
elastic  pressure  on  the  stylus  and  thereby 
imposing  an  initial  stress  on  the  diaphragm, 
substantially  as  described. 

2.  In  sound  recording  apparatus,  the  com- 
bination of  a  flexible  circular  diaphragm 

having  a  single  flat  annuls'  edge  portion 
and  a  central  circular  portion  located  in  par- 

allel planes  and  directly  connected  by  an 
annular  portion  inclined  at  an  angle  to  said 
planes,  a  knife  edge,  means  clamping  said 
edge  portion  against  said  knife  edge,  a  rigid 
member  secured  to  said  central  portion  ad- 

jacent the  periphery  thereof  and  a  record- 

ing stylus  rigidly  connected  to  said  rigid  35 
member,  substantially  as  described. 

3.  In   sound    recording    apparatus,    the 
combination  of  a  flexible  circular  diaphragm 
having  a  single  flat  annular  edge  portion 
and  a  central  circular  portion  located  in  par-  40 
allel  planes  and  directly  connected  by  an  an- 

nular portion  inclined  at  an  angle  to  said 
planes,  a  knife  edge  adapted  to  contact  one 
surface  of  said  edge  portion  adjacent  the  pe- 

riphery thereof,  a  washer  of  small  cross  sec-  45 
tional  area  adapted  to  contact  the  opposite 
surface  of  said  edge  portion  in  aJinement 
with  said  knife  edge,  means  for  clamping 

said  parts  together  in  the  positions  indi- 
cated, a  rigid  member  secured  to  said  central  50 

portion  adjacent  the  periphery  thereof,  and 
a  stylus  rigidly  connected  to  said  rigid  mem- 

ber, substantially  as  described. 
4.  As  a  new  article  of  manufacture,  a  dia- 

phragm of  acetyl  cellulose  having  a  single  55 
flat  annular  edge  portion  and  a  circular  cen- 

tral portion  located  in  parallel  planes  and 
directly  connected  by  an  annular  portion  in- 

clined at  an  angle  to  said  planes,  and  a  non- 
flexible  circular  member  secured  to  said  cen-  60 
tral  portion  adjacent  the  periphery  thereof, 
substantially  as  described. 

This  specification  signed  and  witnessed 
this  17th  day  of  October  1910. 

THOMAS  A.  EDISON. 
Witnesses : 

Dyer  Smith, 

Anna  R.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
COLIN  CAMERON,  JR.,  OF  TUCSON,  ARIZONA. 

REPEATING  GRAPHOPHONE. 

1,142,670. Specification  of  Letters  Patent.  Patented  June  8, 1915. 

Application  filed  November  25, 191-3.     Serial'No.  802,960. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Colin  Cameron,  Jr., 

a  citizen  of  the  United  States,  residing  at 
Tucson,  Pima  county,  Arizona,  have  in- 

5  vented  certain  new  and  useful  Improve- 
ments in  Repeating  Graphophones ;  and  I 

do  hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art 

10  to  which  it  appertains  to  make  and  use  the 
same,  reference  being  had  to  the  accom- 

panying drawings,  and  to  letters  or  figures 
of  reference  marked  thereon,  which  form 
a  part  of  this  specification. 

15  My  invention  relates  to  graphophones, 
and  more  particularly  to  repeating  grapho- 

phones, and  has  for  its  object  to  provide 
simple  and  efficient  mechanism  whereby  the 
production    on    the    disk,    whether    music, 

20  song  or  speech,  will  be  automatically  re- 
peated, the  number  of  repeats  being  simply 

dependent  upon  the  length  of  time  that 
the  usual  motor  of  the  graphophone  will 
operate. 

25  Referring  to  the  drawings,  in  which  like 
parts  are  similarly  designated,  Figure  1  is 
a  plan  view  of  a  graphophone  provided 
with  a  repeating  mechanism  embodying  my 
invention.    Fig.  2  is  a  side  elevation  thereof. 

30  Fig.  3  is  a  detail  of  a  cam  for  tripping  the 
holding  pawl.  Fig.  4  is  a  plan  view  of  a 
modification  showing  the  tripping  cam  as 
mounted  on  the  horn-supporting  bracket. 
Fig.  5  is  an  enlarged  elevation  of  a  portion 

35  of  Fig.  4.  Fig.  6  is  a  further  modifica- 
tion, and  Fig.  7  shows  the  method  of  at- 

taching the  modification  shown  in  Fig.  6  to 
the  post  or  spindle. 

The  invention  is  shown  applied  to  a  well- 
40  known  form  of  graphophone,  or  disk  talk- 

ing machine,  wherein  1  is  the  case  or  box 
containing  the  driving  mechanism  for  the 
table  2,  mounted  on  a  vertical  spindle  3, 
and    rotated   by   said   driving   mechanism. 

45  The  spindle  3  projects  above  the  table,  and 
over  this  projecting  end  is  placed  the  cus- 

tomary disk  4.    The  sound  box  5  is  mounted 
dn  a   U-shaped  tube  6,  said  tube  6  being 

)  journaled  in  or  mounted  to  rotate  in  'the 
•50  end  of  the  sound  arm  7. 

The  U-shaped  tube  6  is  held  in  the  end  of 
the  arm  7  by  a  retaining  washer  8  held  in 
place  by  a  screw  9,  and  the  sound  arm  7 
is  mounted  on  a  pivot  point  10  in  a  sup- 

55  porting  bracket  11  attached  to  the  side  of 

the  case  Or  box  1.     The  sound  arm  com- 
municates with  the  usual  horn,  12. 

The  parts  just  described  are  the  parts  of 
existing  machines  and  are  well  known  in 
the  art,  and  require  no  further  description.  t»0 

In  order  to  make  such  an  apparatus  auto- 
matically repeat,  it  is  necessary  first  to  lift 

the  sound1  box,  so  as  to  remove  the  needle 
from  the  record,  and  this  I  do  by  means 
automatically  coming  into  action  to  rotate  65 
the  sound  box  5  and  the  U-tube  6  in  the  end 
of  the  sound  arm  7,  and  I  also  provide 
means  for  holding  the  needle  lifted.  This 

prevents  'the  needle  from  being  dragged 
transversely  of  'the  convolutions  of  the  70 
phonic  line  of  the  disk  4.  The  sound  box 
must  be  held  so  elevated  until  it  has  passed 
across  the  record,  and  must  then  be  released 
at  or  near  the  beginning  of  the  phonic  line. 

In  order  to  lift  the  needle  from  the  record  75 
the  phonic  line  is  continued,  as  shown  at 
13,  Fig.  1,  in  a  spiral  of  greater  curvature 
or  pitch  than  the  usual  talking  portion  of 
the  phonic  line  and  is  continued  onto  an 
incline  or  lug  14,  so  that  the  needle  at  the  80 
end  of  the  playing  of  the  piece,  will  follow 
the  line  13  and  ride  up  onto  the  lug  or  pro- 

jection 14,  and  in  so  doing  lift  the  sound 
box  and  cause  the'U-tube  6  to  rotate  slightly, 
and  with  it  the  washer  or  disk  8.  85 

The  washer  8  is  provided  with  a  lug  or 
notch  15  constructed  to  be  engaged  by  the 
nose  of  a  pawl  16  pivoted  at  17  on  the 
sound  arm.  The  tail  of  this  pawl  16  is 
longer  than  its  nose,  and  operates  as  a  90 
weight  to  urge  the  nose  of  the  pawl  against 
the  edge  of  the  washer  8  and  into  the 
notch  15. 

As  soon  as  the  sound  box  has  been  lifted 

by  the  needle  riding  up  onto  the  projec-  95 
tion  14,  the  U-tube  6  and  washer  8  of  course 
moving  with  it,  said  washer  rotates  suffi- 

ciently to  permit  the  nose  of  the  pawl  16 
•to  enter  >the  notch  15,  so  that  when  the  lug 
14  on  the  disk  4  has  passed  from  under  the  100 
needle  the  sound  box  will  be  maintained 
lifted.  The  delicately  pivoted  sound  arm 
7  is  then  free  to  be  swung  on  its  pivot  10 
without  harm  to  the  record. 
In  order  to  accomplish  this  swinging  105 

movement  I  attach  to  the  sound  arm  7  a 

bracket  18,  and  also  attach  to  the  horn  sup- 
porting bracket  11  a  post  19,  and  between 

the  bracket  18  and  post  19  I  place  a  fine 
coiled  spring  20.     This  spring  pulls  the  110 
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sound  arm  7,  together  with  the  sound  box 
held  elevated  by  pawl  16,  toward  the  pe- 

riphery or  starting  portion  of  the  phonic 
line.  It  now  becomes  necessary  to  stop  the 
swing  of  the  arm  7  and  to  release  the  pawl 
from  its  notch  15,  to  allow  the  sound  box 
to  drop  and  place  the  needle  in  position  at 
or  near  the  beginning  of  the  record. 

On  the  case  1 1  mount  a  bracket  21  having 
an  upright  portion  22  provided  with  a  per- 

foration 23  through  which  projects  a  cam 
24  having  a  depending  arm  25  through 
which  passes  a  screw  26,  screwed  into  the 
upright  portion  22  of  the  bracket.  A  light 
spring  27  surrounds  screw  26  between  the 
portion  22  of  the  bracket  and  arm  25  of  the 
cam.  This  structure  of  cam  is  slightly  yield- 

ing by  reason  of  the  spring  27.  The  bracket 
21  is  provided  with  a  slot  28  in  its  foot  por- 

tion, whereby  it  is  secured  to  the  case  or  box 
1  by  means  of  a  screw  29,  so  that  by  adjust- 

ing the  bracket  21  with  respect  to  screw  29 
a  rough  adjustment  of  the  cam  24  with  re- 

spect to  the  disk  may  be  made.  The  degree 
to  which  the  cam  24  will  yield  may  be  ad- 

justed by  means  of  screw  26,  which,  when 
screwed  into  the  portion  22  will  increase  the 
pressure  of  spring  27,  and,  vice  versa,  when 
unscrewed,  the  portion  22  will  decrease  the 
pressure  of  spring  27. 

The  tail  of  the  pawl  16  rides  on  the  in- 
clined surface  of  the  cam  24,  and  in  doing  so 

the  tail  of  the  paAvl  is  cammed  upward 
whereby  its  nose  is  released  from  its  notch 
15,  and  the  sound  box  drops  down,  so  that 
the  needle  will  engage  the  initial  portion  of 
the  phonic  line. 

In  order  to  prevent  the  sound  arm  from 
swinging  too  far  toward  the  periphery  of 
the  disk  and  beyond  the  sound  record  there- 

on, and  to  insure  the  sound  box  being  re- 
leased at  the  proper  point,  I  provide  a  stop 

30,  against  which  the  side  of  the  tail  of  the 
pawl  16  will  strike.  Should  the  sound  arm 
and  pawl  be  swung  over  against  a  rigid  stop 
30  a  rebound  may  occur,  and  this  rebound 
will  prevent  the  sound  box  from  dropping 
at  the  proper  point,  and  it  is  for  this  rea- 

son that  I  provide  a  yielding  cam  24,  so  that 
when  the  tail  of  the  pawl  strikes  the  cam 
24  it  will  yield  to  a  certain  extent,  sufficient 
to  prevent  the  rebound  of  the  sound  arm, 
thereby  cushioning  the  sound  arm  as  it 
moves  against  the  absolute  or  rigid  stop  30, 
and  at  the  same  time  the  cam  24  will  lift 
the  tail  of  the  pawl.  Proper  adjustment  of 
the  stop  30  and  the  tension  of  spring  27  can 
readily  be  done  after  a  few  trials.  As  soon 
as  the  needle  has  dropped  into  the  beginning 
of  the  phonic  line  the  piece  is  re-played,  un- 

til the  needle  rides  upon  the  lug  or  projec- 
tion 14  on  the  record.  For  double-faced 

records  there  is  a  projection  14  on  each  side 
thereof,  and  it  is  self-evident  that  it  is  neces- 

sary to  provide  a  recess  in  the  table  2  for  the 

reception  of  the  lug  on  the  under  face  of  the 
record,  in  order  that  the  record  may  lie 
flat  on  the  table. 

In  the  modification  shown  in  Fig.  4,  the 
tail  of  the  pawl  16  is  extended  all  along  the 

sound  arm  7,  as  shown  at  16a,  and  is  pro- 
vided with  a  set-screw  31  arranged  to  ride 

on  a  cam  surface  32  made  integral  with  or 
secured  to  the  horn  supporting  bracket  11. 
The  cam  32  has  but  a  slight  rise,  and  by 
reason  of  this  it  is  not  provided  with  a 
yielding  surface.  The  bottom  of  the  arm 
carries  a  depending  lug  33,  in  which  is  a  set- 
screw  34  that  takes  against  the  squared  end 
of  the  cam  32,  to  provide  an  absolute  limit 
for  the  swing  of  arm  7  and  to  prevent  said 
arm  from  swinging  past  the  initial  turn  of 
the  phonic  line.  The  spring  for  returning 
the  sound  arm  7  to  initial  position,  in  this 
construction  is  wound  around  the  pivot  pin 
10  for  the  arm,  one  end  of  the  spring,  here 
shown  as  the  lower  end,  being  secured  in  the 
bracket  11,  and  the  other  end  to  a  washer 

10a;  or  it  may  be  that  the  upper  end  of 
spring  20a  is  secured  to  the  sound  arm  in 
any  convenient  manner.  I  have  found,  how- 

ever, that  the  weight  of  the  sound  arm  on 
the  washer  10a  is  sufficient  to  cause  the  sound 
arm  to  travel  back  to  its  initial  position. 

In  Fig.  6  I  have  shown  an  attachment 
for  tripping  the  sound  box,  which  consists 
of  simply  slotting  the  top  of  the  spindle  3 
at  35,  and  drilling  a  hole  transversely  to  the 
slot  at  36.  I  then  provide  a  cap  piece  37 
having  a  rib  38  arranged  to  enter  the  slot 
35,  said  flange  38  having  a  hole  39  in  regis- 

ter with  the  slot  36.  The  cap  piece  is  also 
provided  with  a  square  hole  40  for  the  re- 

ception of  a  rod  41  held  in  place  in  the  cap 
piece  by  a  set  screw  42.  The  rod  41  is  bent 
so  that  its  free  end  lies  close  to  the  record. 

The  rod  is  perfectly  square,  or  is  provided 
with  a  beveled  surface  having  approxi- 

mately the  same  incline  as  the  needle,  so 
that  when  this  rod  rides  under  the  needle  it 
will  lift  the  sound  box  in  the  same  man- 

ner that  the  projection  14  lifts  it.  Any 
other  manner  of  securing  the  tripping  rod 
41  to  the  spindle  3  may  be  used,  it  simply 
being  essential  that  the  rod  or  other  trip- 

ping device  travels  with  the  spindle  or  table, 
that  is  to  say,  the  tripping  means  travels  un- 

der the  needle  and  in  so  doing  lifts  it. 

Of  course  the  springs  20  and  20a  produce 
a  slight  lateral  pressure  of  the  needle  point 
against  the  sides  of  the  record  groove.  This, 
apparently,  would  be  objectionable,  but  the 
sound  arms  of  graphophones  are  very  deli- 

cately pivoted  and  the  spring  20  is  made  of 
very  fine  wire,  so  that  this  lateral  pressure  is 
immaterial,  and  I  have  found  that  the 
records  will  wear  just  as  well  as  those  on 
which  the  repeating  device  is  not  used. 

It  will  be  noted  that  I  have  illustrated  my 
invention  in  connection  with  a  machine  hav- 

70 

75 

80 

85 

90 

95 

10C 

105 

110 

115 

120 

125 

130 



1,142,670 3 

ing  a  horn,  but  it  can  be  used  equally  as 
well  with  any  type  of  disk  machine. 

I  claim — 
1.  In    a    graphophone,    the    combination 

5  with  a  sound  arm  movable  about  a  vertical 
pivot,  a  sound  box  on  said  arm,  a  needle  in 
the  sound  box,  and  a  rotatable  record  en- 

gaged by  and  cooperating  with  the  needle 
to  swing  said  arm  on  its  pivot,  of  means  to 

10  lift  the  needle  and  thereby  the  sound  box 
from  the  record  at  the  end  of  the  reproduc- 

tion, means  on  the  sound  arm  to  maintain 
the  sound  box  lifted,  means  to  return  the 
sound  arm  and  sound  box  to  initial  position, 

15  and  means  to  release  the  sound  box. 

2.  In  a  graphophone,  the  combination 
with  a  sound  arm  movable  about  a  vertical 
pivot,  a  sound  box  on  said  arm,  a  needle 
in  the  sound  box,  and  a  rotatable  record  en- 

20  gaged  by  and  cooperating  with  the  needle 
to  swing  said  arm  on  its  pivot,  of  means 
moving  with  and  at  a  speed  equal  to  the 
speed  of  the  record  to  lift  the  needle  and 
thereby  the  sound  box  from  the  record  at 

25  the  end  of  the  reproduction,  means  on  the 
sound  arm  to  maintain  the  box  lifted,  means 
to  automatically  swing  the  sound  arm  and 
sound  box  to  initial  position,  and  means  to 
automatically    release    the    sound    box    to 

30  cause  the  needle  to  again  engage  the  record. 
3.  In  a  graphophone,  the  combination 

with  the  sound  arm,  the  sound  box  jour- 
naled  thereon  and  the  record  supporting 
table;  of  means  movable  with  the  table  to 

35  trip  the  sound  box,  means  on  the  sound  arm 
to  hold  the  sound  box  tripped,  means  to 
automatically  swing  the  arm  across  the 
record,  means  in  the  path  of  the  sound  box 
holding  means  to  release  the  holding  means 

40  and  means  to  adjust  the  time  when  said 
holding  means  is  released. 

4.  In  a  graphophone,  the  combination 
with  the  sound  arm  thereof,  the  sound  box 
journaled  thereon  and  the  record  support; 

45  of  means  movable  with  the  record  support 
to  trip  the  sound  box,  means  on  the  sound 
arm  to  hold  the  sound  box  tripped,  a  spring 
to  automatically  swing  the  arm  across  the 
record  and  a  cam  to  trip  the  holding  means. 

50  5.  In  a  graphophone,  the  combination 
with  the  sound  arm,  the  sound  box  jour- 

naled thereon,  its  needle  and  the  disk  sup- 
porting means ;  of  a  disk  on  the  latter  hav- 

ing a  projection  onto  which  the  phonic  line 
55  of  the  disk  is  continued,  by  which  the  sound 

box  is  raised  when  its  needle  rides  over  the 
same,  a  pawl  to  hold  the  sound  box  in  its 

raised  position,  a  spring  to  return  the  sound 
arm  to  initial  position  and  an  adjustable 
cam  in  the  path  of  the  pawl  for  releasing  it.  60 

6.  In  a  graphophone,  the  combination 
with  the  record  carrier,  the  sound  arm  and 
the  sound  box  journaled  thereon;  of  means 
to  lift  the  sound  box  with  respect  to  the 
arm,  a  pawl  to  hold  said  box  in  raised  posi-  65 
tion,  a  spring  to  return  the  arm  to  initial 
position,  an  adjustable  yielding  cam  for 
simultaneously  tripping  said  pawl  and  re- 

tarding or  damping  the  swing  of  the  arm 
near  the  limit  of  its  swinging  movement,  70 
and  an  adjustable  stop  for  limiting  the 
swing  of  the  arm. 

7.  In  combination,  a  phonographic  rec- 
ord, a  sound  arm,  a  sound  box  journaled 

thereon,  a  needle  in  the  box,  said  record  hav-  75 
ing  a  projection  onto  which  the  phonic  line 
is  extended  said  projection  adapted  to  be 
engaged  by  the  needle  to  trip  the  sound  box, 
means  carried  by  the  arm  to  hold  the  box 
tripped  after  the  needle  has  passed  said  80 
projection  and  means  to  return  the  arm  to 
initial  position. 

8.  In  combination,  a  phonograph  record, 

a  sound  arm,  a  sound  box  journaled  there- 
on, a  needle  in  the  box,  said  record  having  85 

an  incline  projecting  from  its  face  onto 
which  the  pnonic  line  is  extended  at 
greater  pitch  and  adapted  to  be  engaged  by 
the  needle  to  trip  the  sound  box,  means  to 
hold  the  latter  tripped  after  the  needle  has  90 
passed  said  projection,  means  to  return  the 
sound  arm  to  initial  position,  and  means  to 
release  the  sound  box  at  starting  position. 

9.  In  combination,  a  phonograph  record, 
a  sound  arm,  a  sound  box  journaled  thereon,  95 
a  needle  in  the  box,  said  record  having  an 
incline  projecting  from  its  face  onto  which 
the  phonic  line  is  extended  at  greater  pitch 
and  adapted  to  be  engaged  by  the  needle  to 
trip  the  sound  box,  means  to  hold  the  latter  100 
tripped  after  the  needle  has  passed  said  pro- 

jection, means  to  return  the  sound  arm  to 
initial  position,  an  adjustable  bracket,  and 
a  yielding  stop  mounted  in  the  bracket  for 
raising  the  holding  means  for  the  sound  105 
box. 

In  testimony  that  I  claim  the  foregoing 
as  my  invention,  I  have  signed  my  name  in 
presence  of  two  subscribing  witnesses. 

COLIN  CAMEKON,  Je. 

Witnesses : 
J.  F.  McGill, 
Henry  Miller. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patent* 

Washington,  D.  C." 
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E.  R.  JOHNSON  &  E.  T.  KIEFFER. 

CABINET  FOR  TALKING  MACHINES. 

APPLICATION    FILED   MAR.  30,   1915. 

Patented  June  1,  1915. 

WITNESSES 

INVENTORS 

J£/c/rJdge  J?.  Johnson 

ATTORNEYS 

THE  NORRIS  PETERS  CO..  PHOTC-LITHO.,  WASHINGTON.  D,  C. 





UNITED  STATES  PATENT  OFFICE. 

ELDRIDGE  R.  JOHNSON",  OF  MERION,  AND  EUGENE  T.  KIEFFER,  OF  PHILADELPHIA, 
PENNSYLVANIA,  ASSIGNORS  TO  VICTOR  TALKING  MACHINE  COMPANY,  A  CORPO- 

RATION OF  NEW  JERSEY. 

DESIGN  FOR  A  CABINET  FOR  TALKING-MACHINES. 

47,398. Specification  for  Design.  Patented  June  1,  1915. 

Application  filed  March  30,  1915.     Serial  No.  18,186.     Term  of  patent  14  years. 

To  all  whom,  it  may  concern: 
Be  it  known  that  we,  Eldridge  R.  John- 

son, a  resident  of  Merion,  county  of  Mont- 
gomery, State  of  Pennsylvania,  and  Eugene 

T.  Kieeeer,  a  resident  of  the  city  of  Phila- 
delphia, county  of  Philadelphia,  State  of 

Pennsylvania,  and  both  citizens  of  the 
United  States,  have  invented  a  new,  origi- 

nal, and  ornamental  Design  for  Cabinets  for 
Talking-Machines,  of  which  the  following 
is  a  specification,  reference  being  had  to  the 
accompanying  drawing,  forming  a  part 
thereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net for  a  talking  machine  showing  our  new 

design. 

We  claim: 

The  ornamental  design  for  a  cabinet  for 
a  talking  machine,  as  shown. 

ELDRIDGE  R.  JOHNSON. 
EUGENE  T.  KIEFFER. 

Witnesses  as  to  signature  of  Eldridge  R. 
Johnson : 

Edward  K.  MacEwan, 
Ralph  L.  Freeman. 

Witnesses  as  to  signature  of  Eugene  T. 
Kieffer : 

Margueritte  McFalls, 
Charles  F.  Willard. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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BY 
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UNITED  STATES  PATENT  OFFICE. 
EUGENE  T.   KIEFFER,   OF  PHILADELPHIA,   PENNSYLVANIA,  ASSIGNOR  TO   VICTOR 

TALKING  MACHINE  COMPANY,  A  CORPORATION  OE  NEW  JERSEY. 

DESIGN  EOR  A  CABINET  FOR  TALKING-MACHINES. 

47,399. Specification  for  Design.  Patented  June  1,  1915. 

Application  filed  February  11, 1915.    Serial  No.  7,602.     Term  of  patent  14  years. 

To  all  w7wm  it  may  concern: 
Be  it  known  that  I,  Eugene  T.  Kieffer, 

a  citizen  of  the  United  States,  residing  at 
Philadelphia,  in  the  county  of  Philadelphia 
and  State  of  Pennsylvania,  have  invented  a 
new,  original,  and  ornamental  Design  for 
Cabinets  for  Talking-Machines,  of  which 
the  following  is  a  specification,  reference 
being  had  to  the  accompanying  drawing, 
forming  a  part  thereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net for  a  talking  machine  showing  my  new 

design. 
I  claim : 

The  ornamental  design  for  a  cabinet  for 
a  talking  machine,  as  shown. 

EUGENE  T.  KIEFFER. 
Witnesses : 

Margueritte  McFalls, 
Charles  F.  Willard. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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A.  D.  JONES. 

SOUND  BOX  FOR  TALKING  MACHINES. 

APPLICATION    FILED   APR.  14,  1913.    RENEWED  NOV.  6,  1914, 

1,142,883. Patented  June  15, 1915. 
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UNITED  STATES  PATENT  OFFICE. 
ALVA  D.  JONES,  OF  PHILADELPHIA,  PENNSYLVANIA. 

SOUND-BOX  FOR  TALKING-MACHINES. 

1,142,883.  specification  of  letters  Patent.       Patented  June  15, 1915. 

\  Application  filed  April  14, 1913,  Serial  No.  761,001.     Renewed  November  6, 1914.     Serial  No.  870,696. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Alva  D.  Jones,  a 

citizen  of  the  United  States,  residing  in  the 
city  and  county  of  Philadelphia,  State  of 

5  Pennsylvania,  have  invented  a  new  and  use- 
ful Sound-Box  for  Talking-Machines,  of 

which  the  following  is  a  specification. 
My  invention  relates  to  a  novel  construc- 

tion of  a  sound  box  for  talking  machines, 
10  graphophones  and  other  sound  recording 

and  reproducing  machines  and  its  object  is 
to  improve  the  construction  of  the  recording 
and  reproducing  mechanism  particularly 
that  part  known  as  the  sound  box  and  stylus 

15  supporting  bar,  whereby  the  sound  delivered 
from  the  diaphragm  is  greatly  improved 
and  a  clear  and  distinct  articulation  ob- 

tained, provision  being  made  for  the  dia- 
phragm to  be  yieldingly  supported  in  the 

20  box  so  that  it  has  capacity  for  vibration  ad- 
jacent to  its  perimeter  as  well  as  at  its  cen- 

ter, the  sound  box  and  its  adjuncts  being  in- 
expensive to  construct,  sensitive  in  action, 

easily  and  quickly  repaired  and  readily  ac- 
25  cessible  for  the  purpose  of  inspection  or  re- 

placement of  parts,  means  being  thus  pro- 
vided for  a  general  improvement  of  the 

tones,  amelioration  of  the  scratchy  metallic 
or  grinding  sounds  common  in  instruments 

SO  of  this  class  and  for  developing  the  delicate 
sounds  ordinarily  difficult  to  reproduce. 
My  invention  further  consists  of  a  novel 

construction  of  stylus  support  embodying 
broadly  the  combination  of  a  stylus  and  a 

35  convoluted  or  resilient  support  therefor, 
whereby  the  requisite  freedom  of  vibration 
in  every  direction  is  imparted  to  the  stylus 
under  all  conditions  to  accommodate  or  com- 

pensate for  all  inequalities  or  depressions  in 
40  the  groove  of  the  disk  with  which  the  stylus 

coacts,  whereby  there  is  produced  a  general 
improvement  of  the  tone  reproduced  and  an 
elimination  of  the  scratching  and  metallic 
harshness  heretofore  existing. 

45  To  the  above  ends  my  invention  consists 
of  a  novel  construction  of  sound  box  and  a 
novel  construction  of  resilient  convoluted 
support  for  the  stylus,  the  novel  features  of 
which  will  be  hereinafter  fully  set  forth  and 

60  particularly  pointed  out  in  the  claims. 
It  further  consists  of  other  novel  features 

of  construction  all  as  will  be  hereinafter 
fully  set  forth. 

For  the  purpose  of  illustrating  my  inven- 
55  tion,  I  have  shown  in  the  accompanying 

drawings  one  form  thereof  which  is  at  pres^ 

ent  preferred  by  me,  since  the  same  will  be 
found  in  practice  to  give  satisfactory  and 
reliable  results,  although  it  is  to  be  under- 

stood that  the  various  instrumentalities  of  60 
which  my  invention  consists  can  be  variously 
arranged  and  organized  and  that  my  inven- 

tion is  not  limited  to  the  precise  arrange- 
ment and  organization  of  these  instrumen- 

talities as  herein  shown  and  described.  65 
Figure  1  represents  a  sectional  view  of  a 

sound  box  embodying  my  invention.  Fig.  2 
represents  a  section  on  line  x — x  Fig.  1. 
Fig.  3  represents  a  side  elevation  showing  the 
stylus  and  its  convoluted  resilient  support  70 
in  detached  position.  Fig.  4  represents  a 
front  elevation  of  Fig.  3. 

Similar   numerals    of   reference   indicate 
corresponding  parts  in  the  figures. 

Eef erring  to  the  drawings,  1  designates  75 
my  novel  construction   of  sound  box,   the 
same  comprising  the  members  2  and  3,  which 
are  preferably  held  in  threaded  engagement, 
as  indicated  at  4,  or  other  suitable  assem- 

bling means  may  be  employed.    The  juxta-  80 
posed  faces  of  the  sound  box  members  2  and 
3  are  recessed,  so  as  to  provide  a  diaphragm 
chamber  5  Avhen  assembled,  within  which  is 
located  a  diaphragm  6,  the  latter  having  at- 

tached to  its  central  portion  the  member  7  85 
of  the  stylus  supporting  bar  or  arm  8,  which 
is  fulcrumed  at  9  and  provided  with  a  socket 
10  at  its  extremity,  within  which  either  an 
ordinary  stylus  or  my  novel  stylus  support- 

ing member  may  be  secured  by  means  of  the  90 
fastening  device  11  or  its  equivalent.     The 
diaphragm  6  is  of  slightly  less   diameter 
than  the  diameter  of  the  diaphragm  cham- 

ber 5,  so  that  its  outer  perimeter  is  capable 
of  vibration,  and  the  diaphragm  is  secured  95 

in  position  by  means  of  the  juxtaposed  re- 
silient rings  12,  said  rings  or  annuli  having 

the   juxtaposed   convex   faces   13,   between 
which,  the  diaphragm  6  is  secured,  as  will 
be  understood  from  Fig.  1.    Each  of  the  an-  loo 
nular  rings  12  is  seated  in  annular  juxta- 

posed grooves  14  in  the  sound  box  members 
which  are  of  sufficient  depth  to  receive  a  por- 

tion of  said  rings  and  permit  a  slight  play 
thereof  so  that  the  requisite  amount  of  play  105 
or  vibrancy  may  be  permitted  to  the  inner 
as  well  as  the  outer  or  peripheral  portion  of 
the  diaphragm,  the  rings  12  being  pressed 
toward  each  other  or  against  the  diaphragm 

by  means  of  the  springs  15,  which  are  pref-  no 
erably  four  or  more  in  number,  and  spaced 
apart  at  the  desired  intervals,  as  will  be 
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understood  from  Fig.  2,  the  tension  of  said 

springs  being  adjusted  according  to  require- 
ments by  means  of  screws  17,  whose  inner 

extremities  bear  upon  the  annular  flat  fol- 
5  lower  plate  or  ring  16,  which  is  preferably 

made  of  hard  rubber  and  is  of  substantially 
the  same  diameter  as  the  annular  rings  12, 
which  are  preferably  made  of  soft  rubber  or 
resilient  material.    By  screwing  the  screws 

10  17  in  or  out  against  the  annular  follower 
ring  or  plate  16,  which  can  be  readily  done 
with  an  ordinary  screw  driver,  it  will  be 
seen  that  the  tension  of  the  springs  can  be 

regulated  according  to  requirements.    If  de- 
15  sired  cushions  of  any  resilient  material  may 

be  emplo}red  in  lieu  of  the  springs  15. 
In  Fig.  3  I  have  shown  in  detached  posi- 

tion my  novel  construction  of  stylus  support, 
the  same  comprising  a  convoluted  flat  or 

20  round  spring  or  resilient  member  18,  one 
terminus  19  of  which  is  provided  with  the 
head  20  which  is  adapted  to  engage  the  seat 
or  socket  10  and  is  held  in  position  by  means 
of  the  fastening  device  11  or  its  equivalent. 

25  The  inner  end  21  of  the  convoluted  or  re- 
silient member  18  is  slightly  off-set,  as  indi- 

cated at  22,  and  terminates  in  the  member 
23  carrying  the  chuck  or  holder  24  secured 
in  position  by  screw  25. 

30  26  designates  a  stylus  point  of  the  or- 
dinary construction  which  is  secured  in  the 

holder  24  by  means  of  the  fastening  27  or 
its  equivalent. 

The  general  operation  of  sound  boxes  for 
35  talking  machines  is  well  understood  by  those 

skilled  in  the  art  and  need  not  be  described 
in  detail.  It  will,  however,  be  understood 
that  the  sound  box  seen  in  Figs.  1  and  2  can 
be  employed  in  conjunction  with  an  ordi- 

40  nary  stylus,  or  if  desired  the  stylus  holder 
seen  in  Figs.  3  and  4  may  be  employed.  In 
either  case  the  stylus  or  needle  26,  when 
brought  into  engagement  with  the  sound 
grooves  of  the  usual  disk  tablet  will  upon 

45  rotation  of  the  latter  cause  the  vibrations  to 
be  communicated  from  the  sound  record 

through  the  needle  26  and  arm  8  to  the  dia- 
phragm 6  and  the  sounds  are  thus  repro- 

duced.   As  the  two  members  2  and  3  of  the 

50  sound  box  are  screwed  together  into  as- 
sembled position,  the  resilient  rings  12  will 

be  caused  to  seat  sufficient^  in  their  annular 
recesses,  so  as  to  be  retained  in  position  and 
by  adjusting  the  screws  17  against  the  an- 

55  nular  flat  follower  ring  or  plate  16,  the 
pressure  of  the  juxtaposed  rings  12  upon  the 
opposite  sides  of  the  diaphragm  can  be  regu- 

lated according  to  requirements.  By  the 
employment  of  the  curved  or  convex  jux- 

60  taposed  faces  13  upon  the  annular  rings  12, 
the  requisite  tight  joint  is  formed  between 
the  diaphragm  and  its  supporting  devices 
so  that  there  is  no  possibility  of  the  escape 
of  air  around  the  outer  edge  of  the  dia- 

66  phragm.    It  will  thus  be  apparent  that  in 

vibrating  the  diaphragm  not  only  will  the 
center  be  vibrated,  but  the  periphery  of  the 
diaphragm  will  also  have  more  or  iess  free 
vibration  in  a  direction  at  a  right  angle  to 
the  plane  of  the  diaphragm.     I  have  thus  70 
produced   a   floating   diaphragm,   which   is 
free  to  be  moved  bodily  in  the  desired  or 
requisite  directions  b}^  the  stylus  bar,  and        ;, 
by  the  proper  adjustment  of  the  springs  15, 
or  by  making  said  springs  of  the  desired  75 
tension,  I  have  devised  a  structure  capable 
of  reproducing  a  tone  rich  in  quality,  with 
the    elimination    of    metallic    grinding    or 
scratchy  sounds  so  common  in  instruments 
of  this  class.    It  will  be  further  understood   80 

that  by  the  employment  of  the  stylus  holder 
seen  in  Figs.  3  and  4,  I  attain  a  very  sensi- 

tive   and    faithful   reproduction   from   the 
sound  grooves  of  the  record,  it  being  ap- 

parent that  by  reason  of  the  member  23  be-  36 
ing  out  of  contact  with  the  convolutions  18, 
by  reason  of  the  offset  portion  22,  said  con- 

volutions are  enabled  to  absorb  all  of  the 

secondary  sounds  which  occur,  and  in  addi- 
tion to  augment  in  a  marked  degree  the  90 

sounds  reproduced  from  the  record. 
It  will  be  apparent  that  I  may  employ  a 

flat  coiled  or  convoluted  spring,  as  seen  in 

Fig.  1,  or,  if  desired,  I  may  make  the  con- 
voluted or  spiral  stylus  holder  of  round  95 

metallic  or  similar  material,  preferably 
steel  wire  which  may  be  properly  tempered 
and  provided  with  the  requisite  spirals  or 
convolutions  according  to  requirements. 

By  the  employment  of  the  spiral  or  con-  100 
voluted  stylus  holder,  it  will  be  apparent 
that  I  have  eliminated  the  usual  mechanism 

employed  to  take  care  of  the  side  thrust  upon 
the  stylus,  caused  by  the  sound  grooves  or 
grooves  produced  by  the  sound  waves  in  the  105 
making  of  the  record.    In  certain  types  of  rec- 

ords it  is  a  well  known  fact  that  the  sound 

waves  produce  a  line  or  groove  in  the  sur- 
face of  the  disk  which  varies  in  depth,  and 

for  an  increased  volume  of  sound,  the  depth  110 
of  the  groove  is  increased,  so  that  it  will  be 
seen  that  my  spiral  or  convoluted  resilient 
stylus  holder  will  allow  the  point  of  the 
stylus  to  freely  follow  the  shallower  and 
deeper  portions  of  the  bottom  of  the  groove,  lis 
and  the  stylus  can  thus  readily  accommodate 
itself  to  either  side  or  up  and  down  move- 

ment without  enlarging,  impairing  or  in- 
juring tlie  groove  of  the  record  in  any  way, 

and  by  reason  of  its  spiral  shape  it  will  re-  12n 
produce  a  sound  wave  more  perfectly  than 
any  other  form  of  stylus  holder  with  which 
I  am  acquainted. 

It  will  be  further  observed  that  by  my 

employment  of  two  rings  12,  one  on  either  12/~ side  of  the  diaphragm  6,  which  encompass 

its  complete  circumference  on  a  line  concen- 
tric with  the  diaphragm  center,  said  rings 

among  other  important  functions  serve  the 
function  of  a  muffler  as  they  are  of  a  soft  13C 
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resilient  material  which  serves  as  a  non- 
conductor of  sound  waves.  By  my  inven- 

tion the  usual  harsh,  dead  and  mechanical 
sounds  produced  from  the  diaphragm  of  a 

5  sound  box  resting  on  a  solid  ledge  or  sup- 
port have  been  overcome  and  substantially 

perfect  reproductions  of  the  human  voice 
are  attainable  by  my  novel  sound  box,  in 
combination   with   my   novel   spiral   stylus 

10  holder. 
It  will  now  be  apparent  that  I  have  de- 

vised a  novel  and  useful  construction  of  a 

sound  box  for  talking  machines  which  em- 
bodies the  features  of  advantage  enumerated 

15  as  desirable  in  the  statement  of  the  invention 
and  the  above  description,  and  while  I  have, 
in  the  present  instance,  shown  and  described 
a  preferred  embodiment  thereof  which  has 
been  found  in  practice  to  give  satisfactory 

20  and  reliable  results,  it  is  to  be  understood 
that  the  same  is  susceptible  of  modification 
in  various  particulars  without  departing 
from  the  spirit  or  scope  of  the  invention  or 
sacrificing  any  of  its  advantages. 

25  Having  thus  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent,  is: — 
1.  In  a  device  of  the  character  stated,  a 

sound-box   having    a    diaphragm    chamber 
30  and  annular  grooves  in  the  opposed  faces  of 

said  chamber  and  near  the  edges  of  the  same, 
yielding  rings  in  said  grooves  and  having 
convex  opposed  sides,  a  floating  diaphragm 
interposed  between  said  rings,  annular  fol- 

35  lowers  in  said  grooves,  and  cushioning  de- 
vices interposed  at  intervals  between  said 

rings  and  followers. 
2.  In  a  device  of  the  character  stated,  a 

sound-box  having  a  diaphragm  chamber  and 
40  annular  grooves  in  the  opposed  faces  of  said 

chamber  and  near  the  edges  of  the  same, 
yielding  rings  in  said  grooves  and  having 
convex  opposed  sides,  a  diaphragm  inter- 

posed between  said  rings,  annular  followers 
45  in  said  grooves,  cushioning  devices  inter- 

posed at  intervals  between  said  rings  and 
followers,  and  adjusting  devices  located  to 
bear  at  intervals  against  said  followers. 

3.  In  a  device  of  the  character  stated,  a 
50  sound  box  comprising  a  pair  of  members 

detachably  secured  together  and  having  a 
diaphragm  chamber  therein,  said  members 
having  annular  grooves  therein,  resilient  an- 

nular rings  located  in   said  grooves   and 

having  convex  juxtaposed  faces,  a  dia-  55 
phragm  located  in  said  chamber  and  secured 
in  position  between  said  convex  faces,  an 
annular  follower  plate  seated  in  the  base  of 
each  of  said  grooves,  cushioning  devices  in- 

termediate said  plates  and  said  diaphragm  60 
supporting  rings,  and  adjusting  devices  for 
said  follower  plates. 

4.  In  a  device  of  the  character  stated,  a 
sound-box  having  a  diaphragm  chamber  and 
annular  grooves  in  the  opposed  faces  of  said  65 
chamber  and  near  the  edges  of  the  same, 
yielding  rings  in  said  grooves  and  having 
convex  opposed  sides,  a  diaphragm  inter- 

posed between  said  rings,  annular  followers 
in  said  grooves,  cushioning  devices  inter-  70 
posed  at  intervals  between  said  rings  and 
followers,  and  adjusting  devices  located  to 
bear  at  intervals  against  said  followers  and 
accessible  from  the  exterior  of  said  box. 

5.  In  a  device  of  the  character  stated,  a  75 

stylus  support  comprising  a  convoluted  re- 
silient member  having  an  offset  portion  pro- 

jecting from  an  inner  convolution  thereof, 
and  means  carried  thereby  for  supporting 
a  stylus.  80 

6.  In  a  device  of  the  character  stated,  a 
stylus  device  comprising  a  resilient  and  flat 
helical  portion  adapted  to  have  its  end  con- 

nected to  the  diaphragm  of  a  sound-box,  and 
a  portion  laterally  offset  from  the  inner  con-  85 
volution  of  said  helical  portion  to  extend 
radially  at  the  side  of  the  same  and  to  have 
a  stylus  at  its  outer  end. 

7.  In  a  device  of  the  character  stated,  a 
stylus  support  comprising  a  resilient  and  90 
flat  helical  portion  having  its  outer  end  pro- 

jecting to  be  secured  in  a  stylus  bar,  and  a 
straight  portion  laterally  offset  from  the 
inner  convolution  of  said  helical  portion  to 
extend  outward  at  one  side  of  the  same  and  95 

having  a  stylus-clamp  at  its  outer  end. 
8.  A  sound  box  comprising  a  plurality  of 

members  having  annular  grooves  therein, 
follower  plates  in  said  grooves,  annular  rings 
located  in  said  grooves  and  having  convex  100 

juxtaposed  faces,  a  diaphragm  located  be- 
tween said  convex  faces,  and  cushioning  de- 

vices between  said  plates  and  rings. 
ALVA  D.  JONES, 

Witnesses : 
E.  Hatwaed  Fairbank, 
C.  D.  McVat. 

Copies  of  tMs  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Frank  S.  Leisestking, 

a  citizen  of  the  United  States,  and  a  resident 
of  Flushing,  in  the  county  of  Queens  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Repeating 
Devices  for  Talking- Machines,  of  which  the 
following  is  a  specification. 

The  invention  relates  to  a  repeating  de- 
10  vice  for  talking  machines  and  more  particu- 

larly to  devices  of  this  character  which  shall 
be  suitable  for  use  with  talking  machines  of 
the  disk  record  type. 

It  has  for  its  object  to  provide  a  simple 
15  device  of  this  character  which  may  be  ma- 

nipulated by  even  the  most  unskilled  oper- 
ator and  whereby  the  record  will  be  repeated 

without  further  attention  to  the  talking  ma- 
chine,  said   device,   furthermore,  being  of 

20  such  a  character  as  not  to  mar  the  general 
appearance  of  the  machine  nor  injure  the 
needle  and  record.  The  repeater  is  simple 
and  positive  in  its  action,  being  so  designed 
that  it  need  not  be  attached  to  the  machine 

25  proper  but  merely  fitted  over  the  positioning 
pin  of  the  usual  turn  table,  resting  lightly 
upon  the  record  but  exerting  no  appreciable 
retarding  action  on  the  driving  motor.  The 
use  of  the  improved  repeater  does  not  affect 

30  the  reproduction  of  the  tone  and  affords  a 
means  for  almost  instantaneously  returning 
the  reproducing  needle  to  its  initial  position 
after  the  completion  of  the  record,  where- 

upon the  record  is  repeated  indefinitely  and 
35  without  any  attention  whatsoever  until  the 

driving  motor  of  the  talking  machine  runs 
down. 

The  nature  of  the  invention  will  be  best 
understood   when   described   in   connection 

40  with  the  accompanying  drawings,  in 
which — 

Figure  1  is  a  plan  of  the  improved  repeat- 
ing device.  Fig.  2  is  a  vertical  section 

through  the  repeater  and  a  portion  of  the 
45  machine  and  taken  on  the  line  2 — 2,  Fig.  1. 

Similar  characters  of  reference  designate 
corresponding  parts  throughout  the  several 
views. 

Referring  to  the  drawings,  11  designates  a 
50  disk  of  suitable  material,  for  example,  cellu- 

loid  or  other  plastic  material,   or   alumi- 

num— in  fact,  any  material  of  sufficient  light- 
ness and  smoothness  to  insure  that  no  exces- 
sive friction  will  exist  between  the  flat, 

smooth  underface  12  of  said  disk  and  the  55 

top  of  the  record  13.  The  disk  11  is  pro- 
vided with  diametrically  opposed  arms  11 

and  15  of  equal  length  extending  from  the 
circumference  thereof,  said  arms  being  pro- 

vided at  the  ends  with  equally  weighted  por-  60 
tions  16  and  17  respectively.  The  radii  of 
said  arms  and  the  mass  mounted  at  their 
ends  are  in  accordance  with  certain  condi- 

tions necessary  for  the  operation  of  the  re- 
peater and  as  will  be  hereinafter  set  forth.  65 

A  central  circular  opening  18  is  provided  in 
the  said  disk  to  admit  of  the  same  being 
placed  over  the  positioning  pin  19  of  the 
turn-table  20.  The  upper  surface  of  disk  11 
is  provided  with  a  portion  21  which  is  de-  70 
pressed  a  suitable  depth  beneath  the  annular 
surface  portion  22,  which  latter  thus  forms 
a  barrier  to  prevent  the  reproducing  needle 
23  from  jumping  over  the  disk.  A  central 
barrier  24  is  also  provided,  its  upper  surface  75 
being  preferably  flush  with  the  surface  21 

and  for  approximately  270°  it  is  circular, 
the  circular  portion  beginning  substantially 
at  the  end  of  a  slot  25  which  extends  in- 

wardly from  the  annular  barrier  22  toward  80 
the  central  barrier  24.  The  slot  opens  into 
a  cut-away  portion  26  of  the  disk  and  which 
extends  to  the  end  of  the  circular  portion  of 
barrier  24.  In  this  slot  the  needle  23  is 
adapted  to  ride  and  to  hold,  normally,  the  85 
said  disk  11  against  rotation  due  to  the 

slight  frictional  engagement  between  its  un- 
derface and  the  surface  of  the  record  13. 

At  the  termination  of  the  circular  portion  of 
barrier  24,  the  said  barrier  develops  into  an  90 
Archimedean  spiral  or  other  suitable  smooth 
path  which  extends  for  the  remaining:  quad- 

rant and  terminates  at  the  outer  end  of  slot 

25.  A  portion  27  of  the  surface  21  adjoin- 
ing the  beginning  of  this  sraral  barrier  as  95 

well  as  a  portion  28  somewhat  in  advance  is 
inclined  towaid  the  surface  of  the  record, 
the  inclination  being  of  suitable  pitch  to  en- 

able the  needle  to  ride  freely  up  thereon  as 
will  hereinafter  be  set  forth.  The  remain-  100 
ing  portion  of  said  surface  adjoining  the 
barrier  is  preferably  level  but  may  be  raised 
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or  otherwise  altered  to  suit  the  conditions,  it 
being  understood  that  the  two  barriers  con- 

verge to  the  outer  end  of  the  slot  25. 
To  operate  the  repeater,  it  is  necessary 

5  merely  to  fit  the  disk  11  over  the  pin  19  and 
place  the  needle  23  in  its  initial  position  at 
the  outer  end  of  the  slot  25,  the  disk  gen- 

erally being  of  such  diameter  as  to  extend 
slightly  beyond  the  reproducing  convolu- 

10  tions  of  the  record  disk  13.  As  but  a  slight 
frictional  contact  exists  between  the  smooth 
under  face  12  of  the  disk  and  the  record  13 

upon  which  it  rests,  the  needle  23  will 
readily  hold  back  said  disk  against  rotation 

15  and  without  experiencing  appreciable  stress. 
This  condition  will  obtain  until  the  said 
needle  reaches  the  end  of  slot  25  and  which 
corresponds  to  the  end  of  the  selection  of  the 
record.     As  the  disk  11  is  then  no  longer 

20  restrained  by  said  needle,  it  will  rotate 
practically  instantaneously  (in  the  direction 
indicated  by  the  arrow)  under  the  action  of 
the  rotating  record  13,  and  will  then  cause 
the  said  needle  to  ride  upon  the  inclined 

25  portion  of  the  surface  21  adjoining  the 
spiral  portion  of  the  barrier  24,  or  possibly 
upon  the  inclined  portion  28,  choosing  the 
shortest  and  most  natural  path.  In  Fig.  1 
of  the  drawings  the  general  path  of  the 

30  needle  relatively  to  the  disk  11  is  indicated 
by  dashes.  In  any  event  the  needle  will, 
under  the  guidance  of  the  barrier  portion 
22  or  24,  be  returned  to  its  initial  and  start- 

ing position  in  slot  25  and  the  cycle  re- 
35  peated.  The  function  of  the  weighted  arm 

members  14  and  15  is  to  provide  sufficient 
power  to  effect  the  return  of  said  needle,  for 
the  slight  frictional  contact  between  disk 
and  record  would  be  quite  insufficient  for 

40  this  purpose.  It  is  particularly  desirable 
that  this  should  be  so  as  the  needle  would 

otherwise  be  placed  under  undue  stress  dur- 
ing the  period  of  reproducing  and  an  at- 

tachment of  the  repeater  to  the  tone  arm  or 

45  other  portion  of  the  talking  machine  be- 
come necessary.  By  properly  proportion- 

ing the  radii  of  gyration  of  these  masses  and 
the  masses  themselves,  a  suitable  angular 
momentum  is  obtainable  and  is  designed  to 

50  effect  proper  action  at  the  lowest  speeds 
usually  employed  with  the  record.  A  couple 
is  thus  set  up  which  exerts  a  torque  about 
the  axis  of  the  turn  table  and  which  will 
continue  the  rotation  of  the  disk  11  suffi- 

55  ciently  to  return  the  needle  to  the  said  slot 
under  the  guidance  of  the  said  barrier  or 
barriers.  The  repeating  device,  therefore, 
is  quite  independent  of  the  size  or  character 
of  the  needle  and  the  normal  variation  in 

60  the  speed  of  the  turn  table. 
I  claim: — 
1.  A  repeating  device  for  talking  ma- 

chines, comprising  a  disk  member  adapted 
to  rest  upon  the  record  of  the  talking  ma- 

chine and  rotatable  therewith,  said  disk  65 
member  being  provided  with  an  inwardly 
directed  slot  to  receive  the  reproducing 
needle,  said  disk  being  adapted  to  be  re- 

strained from  rotation  by  the  engagement 
of  said  needle  in  said  slot,  and  the  slot  70 
communicating  with  a  cut-out  portion  of 
the  disk,  and  means  acting  with  said  disk  £ 
member  to  afford  sufficient  angular  momen- 

tum thereof  to  return  the  needle  to  the  said 
slot  after  its  release  therefrom.  75 

2.  A  repeating  device  for  talking  ma- 
chines, comprising  a  disk  member  adapted 

to  rest  upon  the  record  of  the  talking  ma- 
chine and  rotatable  therewith,  said  disk 

member  being  provided  with  an  inwardly  80 
directed  slot  to  receive  the  reproducing 
needle,  said  disk  being  adapted  to  be  re- 

strained from  rotation  by  the  engagement 
of  said  needle  in  said  slot,  and  the  slot  com- 

municating with  a  cut-out  portion  of  the  85 
disk,   and  weighted   arms  extending  from 
said  disk  member. 

3.  A   repeating   device   for  talking  ma- 
chines, comprising  a  disk  member  adapted 

to  rest  upon  the  record  of  the  talking  ma-  90 
chine  and  rotatable  therewith,  said  disk 
member  being  provided  with  an  inwardly 
directed  slot  to  receive  the  reproducing 
needle,  said  disk  being  adapted  to  be  re- 

strained from  rotation  by  the  engagement  95 
of  said  needle  in  said  slot,  and  the  slot  com- 

municating with  a  cut-out  portion  of  the 
disk,  and  diametrically  opposed  weighted 
arms  extending  from  said  disk  member. 

4.  A   repeating   device   for  talking  ma-  100 
chines,  comprising  a  circular  disk  member 
provided  with  a  central  opening  to  fit  upon 
the  record  spindle  of  the  talking  machine, 
said  disk  member  being  adapted  to  rotate 
with  the  record  and  provided  with  an  in-  105 
wardly  directed  slot  to  receive  the  reproduc- 

ing needle,  said  disk  being  adapted  to  be 
restrained   from   rotation   by  the  engage- 

ment of  said  needle  in  said  slot,  and  the 
slot  communicating  with  a  cut-out  portion  110 
of  the  disk,  and  means  acting  with  said 
disk  member  to   afford   sufficient   angular 
momentum  thereof  to  return  the  needle  to 
the  said  slot  after  its  release  therefrom. 

5.  A   repeating   device   for   talking  ma-   115 
chines,  comprising  a  circular  disk  member 
provided  with  an  annular  outer  barrier  por- 

tion and  a  central  partly  circular  barrier 
portion,  the  latter  being  provided  with  a 
central    opening    to    fit    upon    the    record  120 
spindle  of  the  talking  machine,  said  disk 
being  adapted  to  rotate  with  the  record  and 
provided  with  an  inwardly  directed  slot  to 
receive  the  reproducing  needle,  said  disk         ( 
being  adapted  to  be  restrained  from  rotation   125 
by  the  engagement  of  said  needle  in  said 
slot,  and  the  slot  communicating  with  a  cut- 

out portion  of  the  disk,  which  portion  ex- 
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tends  substantially  to  the  end  of  the  inner 
circular  barrier  portion  which  latter  then 
•continues  at  a  suitable  curvature  to  the  outer 

'end  of  the  said  slot,  and  two  diametrically 
opposed  weighted  arms  extending  out- 

wardly from  the  circumference  of  the  disk 
member. 

Signed  at  New  York,  in  the  county  of 
New  York,  and  State  of  New  York,  this 
11th  day  of  February,  A.  D.  1915. 

FKANK  S.  LEISENEING. "Witnesses : 

Feed'k  F.  Schuett, 
IiAUKA  E.  Smith. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  tbe  "  Commissioner  of  Patents. 
Washington,  D.  C." 





C^\ 
vriifiA  AiW  i.  l±UJJ  £d     ixt.  i   Hiixi  x  . 

SOUND  BOX, 

1,143,394-   J.   Hoffay, 
Patented-^une   15,    1915, 
Filed-I£aroh  13,   1914. 



1,143,394. 

J.  HOFFAY. 

SOUND  BOX. 

APPLICATION    FILED   MAR.  13,   1914. 

Patented  June  15, 1915. 
2  SHEETS-SHEET  1. 

r^/<? 

<Z2~~^s^*~f 

THE  NORMS  PETERS  CO..  PHOTC-UTHO..  WASHINGTON,  u.   *.. 





1,143,394. 

J.  HOFFAY. 

SOUND  BOX. 

APPLICATION   FILED  MAR.  13,  1914. 

Patented  June  15,  1915. 
2  SHEETS-SHEET  2. 

/IZ/r/Y/TSSfS 
^ 

^T^/r *$JA^***&~^ 

>    C^^t^i^u^ 
/Ni/jf/zro/f 

/irr<?/?/v<rrs. 

THE  NORRIS  PETERS  CO.,  PHOTO-UTHO..  WASHINGTON.   D    C. 



UNITED  STATES  PATENT  OFFICE. 
JOSE  HOFFAY,  OF  LONDON,  ENGLAND. 

SOUND-BOX. 

1,143,394. Specification  of  letters  Patent.        Patented  June  15,  1915. 

Application  filed  March  13, 1914.     Serial  No.  824,443. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Jose  Hoffay,  a  citi- 
zen of  the  Republic  of  Mexico,  and  a  resi- 

dent of  London,  England,  have  invented  cer- 
5  tain  new  and  useful  Improvements  in 

Sound-Boxes;  and  I  do  hereby  declare  the 
following  to  be  a  full,  clear,  and  exact  de- 

scription of  the  same. 
This  invention  relates  to  improvements  in 

10  sound  boxes  or  the  like  for  gramophones, 
phonographs  and  the  like  machines  having 
the  stylus  lever  made  of  a  forked  formation, 
the  bifurcations  straddling  the  diaphragm, 
which  formation  is  not  per  se  new. 

15  The  invention  has  for  an  object  to  ob- 
tain a  vibratory  action  of  the  diaphragm 

which  is  free  from  the  defects  arising  from 
the  action  of  distortion  of  the  stylus  lever 
arising  from  the  working  of  the  stylus  in  the 

20  sound  groove. 
To  this  end,  the  invention  consists  in  com- 

bining a  forked  stylus  lever  with  a  dia- 
phragm in  such  manner  that  the  bifurca- 

tions connected  to  the  diaphragm  are  under 
25  stress  and  tend  either  to  separate  from  or 

approach  toward  each  other  so  as  respec- 
tively to  put  under  continuous  tension  or 

compression  relatively  rigid  means  passing 
through  the  diaphragm  and  connecting  the 

SO  bifurcations  to  the  diaphragm  and  to  one 
another,  thereby  balancing  by  relatively 
rigid  connection  the  diaphragm  between  the 
resilient  bifurcations  in  the  stylus  lever,  and 
obtaining  a  braced  or  more  rigid  structure. 

35  Embodiments  of  the  invention  are  illus- 

trated, by  way  of  example,  in  the  accom- 
panying drawings,  in  which: — 

Figure  1  shows  an  elevation  of  one  form 
of  stylus  lever  in  a  sound  box  shown  partly 

40  in  transverse  section;  Fig.  2  is  a  face  view 
partly  in  section;  Fig.  3  shows  an  elevation 
of  a  modified  form  of  stylus  lever  in  a  sound 
box  shown  in  transverse  section;  Fig.  4  is 
an  elevation  of  another  modification. 

45  The  stylus  lever  comprises  two  bifurca- 
tions, 1,  2,  which  straddle  the  diaphragm, 

3,  one  on  the  outer  side,  and  the  other  on 
the  inner  side  and  passing  through  an  open- 

ing, 4,  in  the  usual  tubular  extension,  5,  of 
50  the  sound  box,  6,  without  contact  therewith. 

The  bifurcations  on  opposite  sides  are  con- 
nected to  the  diaphragm  and  to  one  another 

under  stress  by  means  passing  through  the 
diaphragm. 

88  The  bifurcations  may  be  kept  under  stress 
by  means  such  as  a  bolt  and  nuts,  7,  8,  (Fig. 

1),  pulling  or  tying  them  toward  one  an- 
other to  the  relative  positions  shown  in  full 

lines,  from  what  would  be  their  natural  un- 
restrained relative  positions  shown  in  dotted  60 

lines.  Or,  the  bifurcations  may  be  kept  un- 
der stress  by  means  such  as  a  bolt  and  nuts, 

9,  10,  (Fig.  3)  splaying  or  strutting  them 
apart  from  what  would  be  their  natural 
relative  positions  shown  in  dotted  lines.         65 

The  bifurcations  may  be  insulated  from 
the  diaphragm,  by  making  the  connector  of 
a  suitable  insulating  substance,  or  in  other 
suitable  manner. 

The  stylus  lever  may  be  pivotally  mount-  /;, 
ed  on  the  casing  of  the  sound  box  in  any 
convenient  manner,  for  instance,  by  pivots,  11, 
in  brackets,  12,  integral  with  a  carrier  ring, 
13,  insulated  from  the  casing  of  the  sound 
box  by  a  rubber  or  the  like  ring,  14,  but  75 
this  manner  of  mounting  does  not  form  part 
of  the  invention  and  other  ways  may  be  em- 

ployed. In  the  modification  represented  in  Fig.  4, 
a  forked  stylus  lever  is  represented  for  op-  go 
erating  two  diaphragms.  The  diaphragms 
are  mounted  in  sound  boxes  which  are  dupli- 

cates of  that  represented  in  Fig.  3,  and  may 
be  connected  to  a  trumpet  or  trumpets  in 
any  convenient  manner.  The  sound  boxes  25 
are  arranged  facing  one  another  and  may 
be  spaced  apart,  by  a  yoke  or  yokes,  15, 
made  fast  to  two  carrier  rings,  13.  The 
forked  stylus  lever  is  pivoted  on  the  yoke 
at  16,  and  the  bifurcations,  which  are  under  90 

stress,  extend,  on  the  inner  sides  of  the  dia- 
phragms, through  the  tubular  extensions,  5, 

and  are  connected  to  the  diaphragms  and  to 
one  another  by  a  connector,  17,  passing 
through  both  diaphragms.  95 

What  I  claim  as  my  invention  and  desire 

to  secure  by  Letters  Patent  is : — 
1.  In  a  sound  box  or  the  like  for  a  gramo- 

phone, phonograph,  or  the  like  machine,  in 
combination,  a  diaphragm,  a  pivotally  190 
mounted  forked  stylus  lever  straddling  the 

diaphragm  and  having  its  bifurcations  un- 
der stress  and  tending  to  change  their  dis- 

tance from  each  other,  and  relatively  rigid 
means  kept  under  continuous  stress  by  the  105 
bifurcations  and  connecting  the  bifurca- 

tions to  the  diaphragm  and  to  each  other. 
2.  In  a  sound  box  or  the  like  for  a  gramo- 

phone, phonograph,  or  the  like  machine,  in 
combination,     a     diaphragm,     a     pivotally  110 
mounted  forked  stylus  lever  straddling  the 

diaphragm  and  having  its  bifurcations  un- 
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der  stress  and  tending  to  separate  from  each 
other,  and  relatively  rigid  means  kept  un- 

der continuous  tension  by  the  bifurcations 
and  connecting  the  bifurcations  to  the  dia- 

5  phragm  and  to  each  other. 
3.  In  a  sound  box  or  the  like  for  a  gramo- 

phone, phonograph,  or  the  like  machine,  in 
combination,  a  diaphragm,  a  pivotally 
mounted  forked  stylus  lever  straddling  the 

10  diaphragm  and  having  its  bifurcations  un- 
der stress  and  tending  to  change  their  dis- 

tance from  each  other,  and  relatively  rigid 
means  kept  under  continuous  stress  by  the 
bifurcations  and  connecting  the  free  ends 

15  of  the  bifurcations  to  the  diaphragm  and 
to  each  other  without  contacting  said  ends 
with  the  diaphragm. 

4.  In  a  sound  box  or  the  like  for  a  gramo- 
phone, phonograph,  or  the  like  machine,  in 

20  combination,  a  diaphragm,  a  pivotally 
mounted  forked  stylus  lever  straddling  the 
diaphragm  and  having  its  bifurcations  un- 

der stress  and  tending  to  change  their  dis- 
tance from  each  other,  and  relatively  rigid 

25  means  kept  under  continuous  stress  h$  the 

bifurcations  and  passing  through  the  dia- 
phragm and  connecting  the  bifurcations  to 

the  diaphragm  and  to  each  other. 
5.  In  a  sound  box  or  the  like  for  a  gramo- 

30  phone,  phonograph,  or  the  like  machine,  in 
combination,  a  diaphragm,  a  pivotally 
mounted  forked  stylus  lever  straddling  the 

diaphragm  and  having  its  bifurcations  un- 
der stress  and  tending  to  change  their  dis- 

35  tance  from  each  other,  and  relatively  rigid 
means  comprising  a  bolt  and  nuts  on  the 
bolt  bearing  against  the  diaphragm  and 
the  bifurcations,  said  means  being  kept  un- 

der continuous  stress  by  the  bifurcations 

40  and  connecting  the  bifurcations  to  the  dia- 
phragm and  to  each  other. 

6.  Sound  reproducing  or  recording  means 
comprising,  in  combination,  a  plurality  of 
sound    boxes,    a   plurality    of    diaphragms 

45  mounted  therein,  a  pivotally  mounted  fork- 
ed stylus  lever  straddling  the  diaphragms 

and  having  its  bifurcations  under  stress  and 
tending  to  change  their  distance  from  each 
other,  and  relatively  rigid  means  kept  un- 

50  der  continuous  stress  by  the  bifurcations 
and  connecting  the  bifurcations  to  the  dia- 

phragms and  to  each  other. 
7.  Sound  reproducing  or  recording  means 

comprising,  in  combination,  a  plurality  of 
sound  boxes,  a  plurality  of  diaphragms  55 
mounted  therein,  means  spacing  apart  the 
sound  boxes,  a  pivotally  mounted  forked 
stylus  lever  on  said  spacing  means  and 
straddling  the  diaphragms  and  having  its 
bifurcations  under  stress  and  tending  to  60 
change  their  distance  from  each  other,  and  ^r 
relatively  rigid  means  kept  under  continu- 

ous stress  by  the  bifurcations  and  connect- 
ing the  bifurcations  to  the  diaphragms  and 

to  each  other.  65 

8.  In  a  sound  box  or  the  like  for  a  gramo- 
phone, phonograph,  or  the  like  machine,  in 

combination,  a  diaphragm,  a  pivotally 
mounted  forked  stylus  lever  straddling  the 

diaphragm  and  having  its  bifurcations  un-  70 
der  stress  and  tending  to  change  their  dis- 

tance from  each  other,  and  relatively  rigid 
means  kept  under  continuous  stress  by  the 
bifurcations  and  connecting  the  bifurcations 
to  the  diaphragm  and  to  each  other,  one  of  75 
said  bifurcations  passing  through  part  of 
the  sound  box. 

9.  Sound  reproducing  or  recording  means 
comprising,  in  combination,  a  plurality  of 

sound  boxes  spaced  apart,  a  plurality  of  dia-  80 
phragms  mounted  therein,  a  pivotally 
mounted  forked  stylus  lever  straddling  the 

diaphragms  and  having  its  bifurcations  un- 
der stress  and  tending  to  change  their  dis- 

tance from  each  other,  and  relatively  rigid  85 

means  kept  under  continuous  stress  and  con- 
necting the  free  ends  of  the  bifurcations  to 

the  diaphragms  and  to  each  other  without 
contacting  said  ends  with  the  diaphragms. 

10.  Sound     reproducing     or     recording  90 

means  comprising,  in  combination,  a  plu- 
rality of  sound  boxes  spaced  apart,  a  plu- 
rality  of   diaphragms  mounted   therein,   s> 

pivotally  mounted  forked  stylus  lever  strad 

dling  the  diaphragms  and  having  the  bi-  9  5 
furcations  under  stress  and  tending  to  sepa- 

rate from  each  other,  and  relatively  rigid 

means  kept  under  continuous  stress  and  con- 
necting the  bifurcations  to  the  diaphragms 

and  to  each  other.  100 
In  testimony  whereof  I  affix  my  signature 

in  presence  of  two  subscribing  witnesses. 
JOSE  HOFFAY. 

Witnesses : 
Alfred  Day, 

Walter  Day. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  Jiine  29,  1914.     Serial  No.  847,839. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Clarence  H.  Roop, 

a  citizen  of  the  United  States,  residing  at 
Camden,  in  the  count}'  of  Camden  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs, 
of  which  the  following  is  a  specification. 
My  invention  relates  to  improvements  in 

phonographs,  and  more  particularly  to  an 
10  improved  attachment  for  the  phonograph 

diaphragm,  said  attachment  constituting  a 
sound  rectifier  operating  to  eliminate  the 
metallic   and  scraping  sounds  so  common 
with  sound  reproducers  in  general  use. 

15       A  further  object  is  to  provide  an  attach- 
ment of  the  character  stated  which  can  be 

connected  to  any  ordinary  diaphragm,  utiliz- 
ing for  the  purpose  the  screw  which  is  com- 

monly employed  to  connect  the  stylus  bar 
20  to  the  diaphragm. 

With  these  and  other  objects  in  view,  the 
invention  consists  in  certain  novel  features 
of  construction  and  combinations  and  ar- 

rangements of  parts  as  will  be  more  fully 
25  hereinafter  described  and  pointed  out  in  the 

claims. 

In  the  accompanying  drawings:  Figure 
1  is  a  view  in  longitudinal  section  illustrat- 

ing my  improved  attachment  in  operative 
30  position,  and  Fig.  2  is  a  perspective  view 

of  the  attachment  removed. 

1  represents  a  sound  box  of  the  ordinary 
type  having  a  diaphragm  2  therein  of  mica 
or  other  suitable  material  such  as  commonly 

35  employed  and  to  which  the  ordinary  stylus 
bar  3  is  secured. 

4    represents    my    improved    attachment 
which  in  the  form  illustrated,  is  of  general 
conical  shape,  and  is  secured  by  a  screw  5 

40  to  the  center  of  the  diaphragm  2  opposite 
the  point  of  attachment  of  the  stylus  bar  3. 

The  screw  5  is  the  screw  which  is  ordi- 
narily employed  for  securing  the  stylus  bar 

to  the  diaphragm,  and  Avhen  used  for  con- 
45  necting  my  improved  attachment,  is  posi- 

tioned inside  of  the  attachment  with  the 

head  fi  of  the  screw  bearing  against  an  in- 
ternal shoulder  7,  and  the  threaded  portion 

of  the  screw  projecting  through  the  end  of 
50  the  attachment,  through  a  central  opening 

in   the   diaphragm,   and  screwed   into  the 
socket  8  which  is  tapped  in  the  end  of  the 

stylus  bar.     Hence  to  connect  my  improved 
attachment  to  any  ordinary  diaphragm,  it 
is  simply  necessary  to  remove  the  screw  and  55 
utilize   the   same   as  a   securing   device   as 
above  described. 

The  attachment  in  its  preferred  form  is 
of  aluminum  and  conical  in  shape,  but  I 
would  have  it  understood  that  I  do  not  60 

limit  myself  to  the  particular  material  em- 
ployed, nor  to  the  precise  shape,  as  a  wide 

range  of  modification  is  possible  with  vary- 
ing results.  In  any  event,  it  is  my  purpose 

to  secure  the  attachment  to  the  diaphragm  65 
at  its  center  and  on  the  side  thereof  adja- 

cent the  sound  tube  or  horn.  This  is  shown 
clearly  in  Fig.  15  in  which  it  will  be  seen 
that  the  attachment  4  is  located  centrally 
within  the  opening  9  and  concentric  with  70 
the  sleeve  10  which  is  connected  to  the 
sound  arm  or  horn,  hence  the  sound  waves 
pass  around  the  attachment  at  all  sides 
thereof. 

As  above  stated,  the  attachment  is  de-  75 
signed  to  prevent  the  transmission  of  me- 

tallic  and   scraping  sounds  which   are   so 
common  in  phonographs,  and  hence  I  term 
the  device  a  "  rectifier "  because  it  rectifies 
the  sound  and  causes  the  same  to  be  repro-  80 
duced  in  its  natural  state,  and  I  do  not  limit 
nryself  to  the  precise  details  set  forth,  but 
consider  myself   at  liberty   to   make   such 
changes  and  alterations  as  fairly  fall  with- 

in the  spirit  and  scope  of  the  appended  85 
claims. 

Having  thus  described  my  invention, 
what  I  claim  as  new  and  desire  to  secure 

by  Letters  Patent  is: 
1.  The  combination  with  a  diaphragm,  90 

and  a  stylus  bar,  of  a  hollow  conical  recti- 
fier having  its  smaller  end  secured  to  the 

center  of  the  diaphragm  by  a  screw  extend- 
ing through  the  rectifier  and  the  diaphragm 

and  screwed  into  the  stylus  bar,  rigidly  se-  95 
curing  the  parts  together,  substantially  as 
described. 

2.  The  combination  with  a  sound  box,  a 
diaphragm  in  the  sound  box,  said  sound 
box  having  an  outlet  sound  passage  in  one  100 
side,  and  a  stylus  bar  positioned  at  one  side 
of  the  diaphragm,  of  a  hollow  conical  recti- 

fier having  its  smaller  end  secured  to  the 
center  of  the  diaphragm,  and  its  larger  end 
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projecting  centrally  into  the  sound  passage, 
said  rectifier  being  secured  by  a  screw  pro- 

jected through  the  rectifier  and  the  dia- 
phragm and  screwed  into  the  stylus  bar, 

clamping  the  parts  together,  substantially 
as  described. 

In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence 
of  two  subscribing  witnesses. 

CLARENCE  H.  ROOP. 

Witnesses : 
E.  Walt.  Havens, 
M.  E.  Dittus. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 

< 
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UNITED  STATES  PATENT  OFFICE. 
JOSE  HOFFAY,  OF  LONDON,  ENGLAND. 

SOUND-BOX  OR  THE  LIKE. 

1,144,202. Specification  of  Letters  Patent.        Patented  June  22, 1915. 

Application  filed  March  13, 1914.     Serial  No.  824,442. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jose  Hoffat,  a  citi- 

zen of  the  Kepublic  of  Mexico,  and  a  resi- 
dent of  London,  England,  have  invented 

5  certain  new  and  useful  Improvements  in 
Sonnd-Boxes  or  the  like;  and  I  do  hereby 
declare  the  following  to  be  a  full,  clear,  and 
exact  description  of  the  same. 

This  invention  relates  to  improvements  in 
10  sound  boxes  or  the  like  for  gramophones, 

phonographs  and  the  like  machines  having 
the  stylus  lever  made  of  a  forked  formation, 
the  bifurcations  straddling  the  diaphragm, 
which  form  of  lever  is  not  per  se  new. 

15  The  objects  of  the  invention  are  to  obtain 
a  vibratory  action  of  the  diaphragm  free 
from  the  defects  arising  from  the  distortion 
of  the  stylus  lever  arising  from  the  work- 

ing of  the  stylus  in  the  sound  groove,  and  to 
20  obtain  a  vibratory  action  of  the  diaphragm 

free  from  the  defects  produced  by  the  dis- 
placement of  the  stylus  lever  parallel  to 

the  diaphragm  owing  to  irregularities  of  the 
record. 

25  To  these  ends,  the  invention  consists  in 
combining  a  forked  stylus  lever  with  a  dia- 

phragm so  that  the  bifurcations  connected 
to  the  diaphragm  are  under  stress  and  tend 
to  separate  from  each  other,  so  as  to  keep 

30  under  continuous  tension  flexible  inelastic 

means,  preferably  passing  through  the  dia- 
phragm, connecting  the  bifurcations  to  the 

diaphragm  and  to  each  other,  thereby  bal- 
ancing the  diaphragm  between  the  resilient 

35  bifurcations  of  the  stylus  lever  and  obtain- 
ing a  braced  or  more  rigid  structure,  which 

while  permitting  displacement  of  the  stylus 
lever  parallel  to  the  diaphragm,  causes  vi- 

bratory action  on  the  diaphragm  of  either 
40  bifurcation  due  to  this  displacement  to  be 

balanced  or  neutralized  by  the  other  bifur- 
cation. 
Embodiments  of  the  invention  are  illus- 

trated, by  way  of  example,  in  the  accompa- 
45  nying  drawings,  in  which: — 

Figure  1  shows  an  elevation  of  one  form 
of  stylus  lever  in  a  sound  box  shown  partly 
in  transverse  section;  Fig.  2  is  a  face  view, 
partly  in  section ;  Fig.  3  is  an  enlarged  dia- 

50   grammatic   sectional   plan   of   a   detail,   on 
*)       3 — 3,  Fig.  1;  Fig.  4  is  an  elevation  of  a 

modification;  Fig.  5  is  a  section  of  a  detail 
of  construction  on  5 — 5,  Fig.  4. 
The  stylus  lever  comprises  two  bifurca- 

55  tions,  1,  2,  which  straddle  the  diaphragm, 
3,  one  on  the  outer  side,  and  the  other  on  the 

inner  side  and  passing  through  an  opening, 
4,  in  the  usual  tubular  extension,  5,  of  the 
sound  box,  6,  without  contact  therewith. 
The  bifurcations  on  opposite  sides  are  con-  60 
nected  to  the  diaphragm  and  to  each  other 
under  stress  by  flexible  inelastic  means  such 
as  a  silk,  hemp,  jute,  or  other  cord  or  the 

like,  7,  preferably  passing  through  the  dia- 
phragm. The  cord  may  conveniently  be  65 

formed  as  an  endless  plain  or  twisted  loop 
engaging  notches,  8,  in  the  bifurcations  as 
shown  in  Fig.  3,  and  knotted  and  waxed, 
at  9.  The  cord  may  be  secured  to  the  dia- 

phragm by  another  loop  of  cord,  10,  knotted  70 
and  waxed,  at  11,  on  one  side  of  the  dia- 

phragm, embracing  the  loop,  7,  at  its  mid- 
length,  and  knotted  and  waxed  at  12,  on  the 
other  side  of  the  diaphragm. 

The  employment  of  a  flexible  connector  75 
in  combination  with  a  forked  stylus  lever 
having  its  bifurcations  under  stress  is  of 
advantage  in  that  when  displacement  of  the 
stylus  lever  parallel  to  the  diaphragm 
causes  one  bifurcation  to  tend  to  vibrate  the  80 

diaphragm,  this  is  compensated  or  nega- 
tived by  the  contrary  action  of  the  other  bi- 

furcation, so  that  foreign  sounds  produced 
by  irregularities  of  the  sound  groove  are  to 
a  very  appreciable  extent  eliminated.  85 

The  stylus  lever  may  be  pivotally  mounted 
on  the  sound  box  in  any  convenient  manner, 
for  instance  by  pivots,  13,  in  brackets,  14, 
integral  with  a  carrier  ring,  15,  insulated 
from  the  casing  of  the  sound  box  by  a  rub-  90 
ber  or  the  like  ring,  16,  but  this  manner  of 
mounting  does  not  form  part  of  the  inven- 

tion and  other  ways  may  be  employed. 
In  the  modification  represented  in  Fig.  4, 

a  forked  stylus  lever  is  represented  for  op-  95 
erating  two  diaphragms.     The  diaphragms 
are  mounted  in  two  sound  boxes  which  may 
be  connected  to  a  trumpet  or  trumpets  in 
any  convenient  manner.    These  are  arranged 
facing  one  another  and  are  spaced  apart  by  10° 
a  yoke  or  yokes,  17,  made  fast  to  two  car- 

rier rings,  15.    The  forked  stylus  lever  is 
pivoted  on  the  yoke,  at  13,  and  the  bifurca- 

tions, which  are  under  stress,  extend  through 
the  tubular  extensions,  5,  and  are  connceted  1°5 
to  the  diaphragms  and  to  one  another  by  a 
connector,   19,  preferably  passing  through 
both   diaphragms. 
What  I  claim  as  my  invention  and  desire 

to  secure  by  Letters  Patent  is: —  HO 
1.  In  a  sound  box  or  the  like  for  a  gramo- 

phone, phonograph,  or  the  like  machine,  in 
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combination,  a  diaphragm,  a  pivotally 
mounted  forked  stylus  lever  straddling  the 
diaphragm  and  having  its  bifurcations  un- 

der stress  and  tending  to  separate  from  each 
5  other,  and  flexible  inelastic  means  kept  un- 

der continuous  tension  by  the  bifurcations 
and  connecting  the  bifurcations  to  the  dia- 

phragm and  to  each  other. 
2.  In  a  sound  box  or  the  like  for  a  gramo- 

10  phone,  phonograph,  or  the  like  machine,  in 
combination,  a  diaphragm,  a  pivotally 
mounted  forked  stylus  lever  straddling  the 
diaphragm  and  having  its  bifurcations  un- 

der stress  and  tending  to  separate  from  each 
15  other,  and  flexible  inelastic  means  kept  un- 

der continuous  tension  by  the  bifurcations 
and  connecting  the  free  ends  of  the  bifurca- 

tions to  the  diaphragm  and  to  each  other 
without  contacting  said  ends  with  the  dia- 

20  phragm. 
3.  In  a  sound  box  or  the  like  for  a  gramo- 

phone, phonograph,  or  the  like  machine,  in 
combination,  a  diaphragm,  a  pivotally 
mounted  forked  stylus  lever  straddling  the 

25  diaphragm  and  having  its  bifurcations  un- 
der stress  and  tending  to  separate  from  each 

other,  flexible  inelastic  means  kept  under 
continuous  tension  by  the  bifurcations  and 
passing  through  the  diaphragm  and  con- 

30  necting  the  bifurcations  to  each  other,  and 
means  securing  the  flexible  means  to  the  dia- 
phragm. 

4.  In  a  sound  box  or  the  like  for  a  gramo- 
phone, phonograph,  or  the  like  machine,  in 

35  combination,  a  diaphragm,  a  pivotally 
mounted  forked  stylus  lever  straddling  the 
diaphragm  and  having  its  bifurcations  un- 

der stress  and  tending  to  separate  from  each 
other,  an  endless  loop  of  flexible  and  inelas- 

40  tic  material  kept  under  continuous  tension 
by  the  bifurcations  and  passing  through  the 
diaphragm  and  connecting  the  bifurcations 
to  each  other,  and  a  second  loop  knotted  on 
one  side  of  the  diaphragm,  embracing  the 

45  first  loop,  and  knotted  on  the  other  side  of 
the  diaphragm. 

5.  Sound  reproducing  or  recording  means 
comprising,  in  combination,  a  plurality  of 
sound  chambers,  a  plurality  of  diaphragms 

50  mounted  therein,  a  pivotally  mounted  forked 
stylus  lever  straddling  the  diaphragms  and 

having  its  bifurcations  under  stress  and 
tending  to  separate  from  each  other,  and 
flexible  inelastic  means  kept  under  continu- 

ous tension  by  the  bifurcations  and  connect-  55 
ing  the  bifurcations  to  the  diaphragms  and 
to  each  other. 

6.  In  a  sound  box  or  the  like  for  a  gramo-        » 
phone,  phonograph,  or  the  like  machine,  in 
combination  with  a  tubular  extension  of  the  60 
sound   box,   of    a   diaphragm,   a   pivotally 
mounted  forked  stylus  lever  straddling  the 

diaphragm  and  having  its  bifurcations  un- 
der stress  and  tending  to  separate  from  each 

other,  and  flexible  inelastic  means  kept  tin-  65 
der  continuous  tension  by  the  bifurcations 
and  connecting  the  bifurcations  to  the  dia- 

phragm and  to  each  other,  one  of  said  bifur- 
cations entering  into  the  tubular  extension 

of  the  sound  box.  70 
7.  Sound  reproducing  or  recording  means 

comprising,  in  combination,  a  plurality  of 
sound  chambers,  a  plurality  of  diaphragms 
mounted  therein,  a  pivotally  mounted 
forked  stylus  lever  straddling  the  dia-  75 
phragms  and  having  its  bifurcations  under 
stress  and  tending  to  separate  from  each 
other,  flexible  inelastic  means  kept  under 
continuous  tension  by  the  bifurcations  and 

passing  through  the  diaphragms  and  con-  80 
necting  the  bifurcations  to  each  other,  and 

means  securing  the  flexible  means  to  the  dia- 

phragms. 8.  Sound  reproducing  or  recording  means 
comprising,  in  combination,  a  plurality  of  85 
sound  chambers,  a  plurality  of  diaphragms 
mounted     therein,     a     pivotally     mounted 
forked    stylus    lever    straddling    the    dia- 

phragms and  having  its  bifurcations  under 
stress  and  tending  to  separate  from  each  90 
other,  and  flexible  inelastic  means  kept  un- 

der continuous  tension  by  the  bifurcations 

and  connecting  the  free  ends  of  the  bifur- 
cations to  the  diaphragms  and  to  each  other 

without  contacting  said  ends  with  the  dia-  95 

phragms. In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  subscribing  witnesses. 

JOSE  HOFFAY. 
Witnesses : 

Alfred  Day, 

Walter  Day. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
ALBERT  E.  MADDEN,  OF  NEWARK,  NEW  JERSEY. 

REPEATING  PHONOGRAPH. 

1,144,219. specification  of  Letters  Patent.       Patented  June  22,  1915. 
Application  filed  December  9, 1914.     Serial  No.  876,239. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Albert  F.  Madden, 

a  citizen  of  the  United  States,  residing  in 
the  city  of  Newark,  county  of  Essex,  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Repeating 
Phonographs,  of  which  the  following  is  a 
full  and  clear  specification. 
My  invention  relates  in  general  to  the  re- 

10  peating  mechanism  of  phonographs  and 
more  especially  to  mechanical  repeating 
mechanism  which  is  automatic  in  its  oper- 
ation. 

Phonographs  are  employed  for  rendering 
15  dance  music  and  for  such  purposes  it  is  de- 

sirable to  repeat  the  music  indefinitely. 
While,  of  course,  my  invention  is  applica- 

ble to  repeating  phonographs  for  whatever 
purpose  they  may  be  employed,  I  refer  to 

20  their  use  for  rendering  dance  music  as  this 
field  is  one  in  which  the  automatic  repeating 
of  the  selection  is  perhaps  most  desired. 

The  object  of  the  invention  is  to  provide 
a  simple  and  inconspicuous  attachment  for 

25  phonographs  by  which  the  reproducer,  when 
the  needle  arrives  at  the  end  of  the  record, 
is  automatically  returned  to  the  starting 
position  and  then  released  so  that  the  con- 

tinued operation  of  the  phonograph  proper 
30  will  result  in  the  selection  being  repeated. 

According  to  my  invention,  the  mecha- 
nism can  be  adjusted  to  cause  the  actuation 

of  the  repeat  mechanism  with  great  accu- 
racy to  suit  the  exact  length  of  each  selec- 

35  tion  to  be  reproduced.  The  construction 
also  provides  for  the  removal  of  the  repro- 

ducer needle  from  the  record  groove  prior 
to  the  return  of  the  reproducer  to  starting 
position,  and  the  gradual  introduction  of 

40  tbe  needle  into  the  record  groove  at  the  com- 
pletion of  the  return  movement,  so  that  in- 

jury to  the  record  is  avoided. 
A  prominent  feature  of  the  invention  is 

the  use  of  the  surface  of  the  record  itself 

45  for  operating  the  return  member.  This  is 
effected  bv  the  provision  of  a  yielding  re- 

silient roller  which  is  automatically  thrown 
into  engagement  with  the  surface  of  the 
record  at  the  end  of  the  selection,  and  is 

50  held  with  its  axis  of  rotation  inclined  to 
the  record  groove  so  that  by  the  rotation  of 

the  record,  the  roller  is  caused  to  veer  rap- 
idly out  of  the  path  of  the  successive  grooves 

until  the  reproducer  arrives  at  starting  po- 
sition where  the  return  member  is  with-  55 

drawn  from  contact  with  the  record,  and 
the  reproducing  needle  is  again  gradually 
introduced  into  the  groove. 

The  invention  is  applicable  to  sound  re- 
producing machines  of  either  disk  or  cylin-  60 

der  type  herein  referred  to  as  phonographs, 
but  to  clearly  illustrate  the  principles  there- 

of I  shall  describe  the  same  with  reference 
to  an  embodiment  thereof  in  a  disk  machine, 
provided  with  the  usual  articulated  repro-  65 
ducer  arm. 

In  the  drawings,  Figure  1  is  a  plan  view 
of  the  repeating  mechanism ;  Fig.  2  is  a  side 
elevation  thereof  with  parts  in  section,  the 
device  being  shown  in  normal  position;  Fig.  70 
3  is  a  similar  view  with  the  parts  shown  in 
the  automatic  return  position.  Fig.  4  is  a 
detail  front  elevation  of  the  automatic  re- 

turn roller;  Fig.  5  is  a  similar  view  of  the 
dash  pot  with  its  setting  member  and  Fig.  6  75 
is  a  detail  elevation  showing  the  tripping 
mechanism  for  controlling  the  inauguration 
of  the  return  movement. 

Referring  more  specifically  to  said  draw- 
ing, 10  indicates  the  ordinary  box  or  hous-  80 

ing  of  the  phonograph,  11  the  turn  table 
and  12  a  disk  record.   The  usual  sound  chest 

or  bracket  13  supports  the  reproducer  arm 
14  which  has  as  its  outer  end  the  U-tube  15, 
carrying  the  box  16  and  needle  17.     These  85 
parts  are  herein  referred  to  as  the  repro- 

ducer.    The  automatic  return  roller  18  is 
journaled  in  a  forked  knee  lever  19,  which  is 
f  ulcrumed  at  20  upon  a  bracket  21  made  fast 
to   U-tube  15  by  means  of  the  split  ring  90 
clamp  22.     The  position  of  bracket  21  on 
U-tube  15  is  readily  adjusted  by  means  of 
the  wing  bolt  23,  which  controls  the  clamp. 
Knee  lever  19  has  an  arm  24  engaged  by  a 
leaf  spring  25,  suitably  mounted  on  the  split  95 

ring  clamp  22,  by  which  the  roller  18  is  nor- 
mally held  out  of  engagement    with    the 

record.     It  will  be  observed  from  reference 
to  Fig.  1  that  the  roller  18  is  so  inclined  to 
the  record  groove  that  clockwise  movement  100 
of  the  record  12  will  cause  the  same  to  veer 
toward  the  outer  edge  of  the  disk.    During 
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nections  for  moving  said  return  means  into 
engagement  with  the  record  groove,  a  lever 
moving  with  the  reproducer  and  pivotally 
connected  with  said  spring,  a  cam  finger 
projecting  from  said  lever,  a  stationary  stop 
engaged  by  said  cam  finger  during  the  re- 

turn of  the  reproducer,  for  storing  power  in 
said  spring,  means  for  locking  said  lever 

with  the  spring  under  tension,  and  a  sta- 
tionary stop  for  withdrawing  said  locking  10 

means  from  said  lever. 

ALBERT  F.  MADDEN. 

Witnesses : 
Wm,  A.  Cotjrtland, 
Octavius  Knight. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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1,145,080. Specification  of  Letters  Patent.  Patented  July  6, 1915. 

Application  filed  November  24, 1905.     Serial  No.  288,837. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alexander  N.  Pier- 

man,  a  citizen  of  the  United  States,  residing 
at  Newark,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Repro- 

ducers, of  which  the  following  is  a  descrip- 
tion. 

My  invention  relates  to  devices  for  the  re- 
10  production  of  vibrations  which  are  repre- 

sentative of  sound  waves  and  more  particu- 
larly to  phonograph  reproducers,  and  has 

for  its  object  the  production  of  a  reproducer 
whose  tones  will  be  characterized  by  more 

15  perfect  quality  than  those  of  reproducers 
ordinarily  used,  and  which  will  be  capable 
of  producing  tones  of  greater  volume  than 
such  reproducers;  which  is  simple  and  com- 

pact, cheap  to  manufacture,  and  which  can 
20  be  applied  to  phonographs  of  the  usual  con- 

struction now  in  common  use. 

My  invention  operates  upon  a  new  prin- 
ciple, the  sounds  being  produced  by  vibra- 
tions resulting  from  varying  the  extent  of 

25  opening  of  ports  situated  in  a  sound  cham- 
ber, and  adapted  to  permit  the  passage  of  a 

body  of  air  or  other  elastic  fluid,  the  valve 
consisting  of  an  elastic  plate  operating  by 
flexure. 

30  My  invention  consists  in  the  features  here- 
inafter described  and  claimed. 

Referring  to  the  accompanying  drawings, 
Figure  1  is  a  vertical  section  of  a  phono- 

graph reproducer  constructed  in  accordance 
35  with  my  invention.  Fig.  2  is  a  section  on 

line  2 — 2  of  Fig.  1.  Fig.  3  is  a  section  on 
line  3—3  of  Fig.  1. 

Corresponding  parts  are  indicated  by  the 
same    reference    numerals    in    the    several 

40  views. 

The  improved  reproducer  comprises  a  hol- 
low body  1  which  forms  the  sound  the  reso- 

nance chamber  2.  This  chamber  is  formed 
with  an  arched  roof  the  elements  of  whose 

*5  surface  are  curved  lines  (see  Fig.  1).     By 
forming  the  chamber  in  this  manner  the 
quality  of  the  sounds  produced  is  improved 
and  the  amplitude  increased.     A  neck  3  hav- 

k  ing  a  tapered  bore  4  extends  outward  from 

"  SO  the  chamber  2  and  is  adapted  to  be  connect- 
ed with  an  amplifying  horn  or  megaphone  in 

any  suitable  manner.  The  body  1  is  also 
provided  with  a  cylindrical  wall  5  and  an 
annular  flange  6,  these  parts  being  adapted 

65  to  fit  within  the  reproducer  carrier  arm  of 

a  phonograph.  Within  the  body  1  is  an  an- 
nular shoulder  7  which  forms  a  seat  for  a 

plate  8  which  may  be  of  brass  one-sixteenth 
of  an  inch  in  thickness  or  other  suitable  ma- 

terial and  which  is  held  firmly  in  position  by  60 
a  cup-shaped  clamping  member  9,  the  ex- 

terior of  which  is  screw-threaded  within  the 
wall  5  of  the  body  1.  The  plate  8  is  pro- 

vided with  a  set  of  ports  10  shown  as  rec- 
tangular slots  which  may  be  one-half  inch  65 

in  length  by  three  sixty-fourths  of  an  inch 
in  width.  The  plate  8  is  apertured  at  11  to 
receive  the  tube  12  which  will  be  connected 
by  a  flexible  connection  such  as  a  rubber 
tube  with  any  suitable  apparatus  for  pro-  70 
ducing  suction,  for  example,  an  air  pump, 
the  flexible  connection  permitting  the  body 
1  to  be  carried  along  in  the  usual  manner  by 
the  phonograph  carrier  arm. 

The  extent  of  opening  of  the  ports  10  is  75 
varied  by  a  valve  plate  13.  This  plate 
may  be  composed  of  almost  any  material 
which  is  rigid,  elastic  and  readily  flexed, 
such  as  various  metals  and  alloys;  I  have 
obtained  very  favorable  results,  however,  80 
from  the  use  of  a  plate  of  celluloid  of  the 
shape  shown  in  the  drawings  and  measur- 

ing |  of  an  inch  square  and  ̂   of  an  inch 
in  thickness.  I  consider  celluloid  the  pref- 

erable material  for  this  purpose  for  the  rea-  85 
son  that  it  may  readily  be  softened  and 
pressed  upon  the  valve  seat  and  thereby 
made  to  fit  more  closely  than  could  other- 

wise be  possible.  When  allowed  to  harden 
after  softening  it  resumes  its  original  ri-  90 
gidity,  elasticity  and  flexibility.  This  plate 
is  seated  upon  and  covers  the  ports  10,  as 
shown,  the  plate  being  secured  along  one 
edge  to  the  plate  8  by  screws  14,  and  the 
opposite  or  free  edge  being  serrated  to  form  95 
tongues  15.  A  spring  16  is  held  at  one  end 
by  the  middle  screw  14  and  presses  at  its 
free  end  upon  the  plate  13  at  or  near  its 
center.  This  spring  is  designed  to  balance 
the  air  pressure  which  will  be  produced  100 
upon  the  plate  13  by  the  action  of  the  suc- 

tion device  applied  to  the  tube  12 ;  the  pres- 
sure of  the  spring  increases  as  the  plate  is 

moved  downward,  which  movement  in- 
creases the  flow  of  air,  so  that  a  substantially  105 

perfect  balance  is  maintained  in  all  positions 
of  the  plate  13.  A  high  degree  of  suction 
is  not  required;  the  device  can  be  operated 
to  some  extent  by  inhaling  with  the  lungs. 
The  plate  13  is  adapted  to  be  operated  by  119 
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the  reproducer  stylus  17  so  as  to  vary  the 
extent  of  the  opening  of  the  ports  10.  A 
link  18  is  connected  at  one  end  to  an  eye  19 
secured  to  the  plate  13  and  at  its  other  end 

.  to  the  lever  20  which  carries  the  stylus.  The 
lever  20  is  pivoted  at  21  to  a  lug  or  lugs  22 
carried  by  a  floating  weight  23  which  is  piv- 

oted at  24  to  a  lug  25  carried  by  the  flange 
5.    This  weight  moves  freely  up  and  down 

,Q  to  permit  the  stylus  17  to  follow  irregulari- ties in  the  contour  of  the  record  surface  2. 
The  cup  9  is  provided  with  a  small  aperture 
2(5  to  permit  the  link  18  to  move  freely  up 
and  down  but  the  clearance  is  slight,  so  as 

15  not  to  affect  the  suction  through  the  ports  10. 
The  operation  of  the  device  is  as  follows : 

The  body  1  being  held  in  the  traveling  car- 
rier arm  of  the  phonograph  with  the  stylus 

17  in  operative  position  upon  the  phono- 
2Q  graph  or  sound  record  «,  suction  is  applied 

to  the  tube  12  which  produces  a  downward 
stress  upon  the  plate  13  and  slightly  opens 
the  ports  10.  This  stress  is  then  balanced 
by  the  upward  pressure  of  the  spring  10 

25  so  that  the  ports  10  remain  slightly  open 
allowing  the  passage  of  a  stream  of  air.  As 
the  reproducer  stylus  17  is  moved  upward 
by  an  elevation  of  the  sound  record  groove  it 
draws  the  link  18  downwardly  and  causes  the 

30  plate  13  to  flex,  thereby  increasing  the  open- 
ing of  the  ports  10  and  allowing  a  greater 

flow  of  air  from  the  sound  chamber  2  into 

the  exhaust  pipe  12.  As  the  stylus  17  passes 
over  the  elevation  and  descends  into  a  de- 

35  pression,  the  elasticity  of  the  plate  13  and 
of  the  spring  16  decreases  the  extent  of 
opening  of  the  ports  10,  thereby  cutting 
down  the  flow  of  air.  The  varying  of  the 
extent  of  opening  of  the  ports  10  is  thus 

40  effected  in  exact  accordance  with  the  ele- 
vations and  depressions  of  the  sound  record 

groove  and  the  result  is  to  produce  sounds 
which  are  representative  of  said  elevations 
and  depressions,  and  which,  as  before  stated, 

45  are  of  very  perfect  quality  and  may  be  of 
great  volume. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  ito  secure  by  Let- 

ters Patent  is  as  follows: 

50  1.  In  a  sound  reproducer,  the  combination 
of  a  hollow  body  formed  with  chambers 
communicating  through  one  or  more  ports, 
a  celluloid  plate  seated  on  the  ports,  and 
means  for  flexing  said  plate  to  vary  the  ex- 

55  tent  of  opening  of  said  ports,  substantially 
as  set  forth. 

2.  In  a  sound  reproducer  comprising  a 
sound  chamber  having  one  or  more  ports,  a 

valve  seated  upon  said  ports  the  seated  por- 
60  tion  or  portions  of  said  valve  being  com- 

posed of  material  which  may  be  rendered 
plastic  by  heat,  and  means  for  operating  said 
valve  to  vary  the  extent  of  opening  of  said 
ports,  substantially  as  set  forth. 

65       3.  In  a  sound  reproducer,  the  combina- 

tion with  a  sound  chamber  having  ports,  of 
means  for  producing  a  flow  of  elastic  fluid 
through  said  ports,  a  valve  seated  upon  said 
ports,  the  seated  portions  of  said  valve  being 
composed  of  material  which  may  be  ren-  7^ 
dered  plastic  by  heat,  and  means  representa- 

tive of  sound  vibrations  for  operating  said         / 
valve  to  vary  the  extent  of  opening  of  said         ̂  
ports,  substantially  as  set  forth. 

4.  In  a  sound  reproducer,  the  combination  75 
of  a  hollow  body  formed  with   a  pair  of 
chambers   communicating   through    one   or 
more  ports,  a  valve  for  varying  the  extent 
of  opening  of  said  ports,  a  weight  pivotally 
connected  to  said  body,  a  stylus  lever  pivoted 
to  said  weight  and  connected  to  said  valve 
in  such  a  way  that  upward  movement  of  the 
stylus  causes  movement  of  said  valve  away 
from  the  ports,  substantially  as  set  forth. 

5.  In  a  sound  reproducer,  the  combination  fto 
of  a  hollow  body  containing  chambers  com- 

municating through  one  or  more  ports,  a 
plate  of  elastic  material  seated  upon  the 
ports,  said  plate  being  fixedly  mounted  at 
one  edge  and  free  at  the  opposite  edge,  a  &0 
stylus,  and  a  lever  connection  between  said 
stylus  and  plate,  said  connection  coacting 
with  said  plate  intermediate  the  said  edges 
thereof,  substantially  as  described. 

6.  In  a  sound  reproducer,  the  combina-  95 
tion  of  a  hollow  body  containing  chambers 
communicating  through  one  or  more  ports, 
a  plate  of  material  which  may  be  rendered 
plastic  by  heat  seated  upon  the  .ports,  said 
plate  being  fixedly  mounted  at  one  edge  and  100 
free  at  the  opposite  edge,  a  stylus,  and  a 
lever  connection  between  said  stylus  and 
plate,  said  connection  coacting  with  said 
plate  intermediate  the  said  edges  thereof, 
substantially  as  described.  I0i> 

7.  In  a  sound  reproducer,  the  combination 
of  a  hollow  body  containing  chambers  com- 

municating through  one  or  more  ports,  a 
plate  of  celluloid  seated  upon  the  ports,  said 
plate  being  fixedly  mounted  at  one  edge  and  HO 
free  at  the  opposite  edge,  a  stylus,  and  a 
lever  connection  between  said  stylus  and 
plate,  said  connection  coacting  with  said 
plate  intermediate  the  said  edges  thereof, 
substantially  as  described.  115 

8.  In  a  sound  reproducer,  the  combination 

of  a  hollow  body  containing  chambers  com- 
municating through  one  or  more  ports,  a 

plate  of  elastic  material  seated  upon  the 
ports,  said  plate  being  fixedly  mounted  at  120 
one  edge  and  free  at  the  opposite  edge,  a 
spring  pressing  on  said  plate  to  press  it  into 
or  toward  a  closed  position,  a  stylus,  and  a 
lever   connection   between   said  stylus   and 
plate,   said   connection   coacting  with   said  125^ 
plate  intermediate  the  said  edges  thereof, 
substantially  as  described. 

9.  In  a  sound  reproducer,  the  combination 

of  a  hollow  body  containing  chambers  com- 
municating through  one  or  more  ports,  a  130 



1,145,080 

plate  of  elastic  material  seated  upon  the 
ports,  said  plate  being  fixedly  mounted  at 
one  edge  and  free  at  the  opposite  edge,  a 
weight  pivotally  connected  to  said  body,  a 

5  stylus  lever  pivoted  to  said  weight  and  con- 
nected to  said  plate  intermediate  said  edges 

thereof,  substantially  as  described. 
10.  In  a  _sound  reproducer,  the  combina- 

tion of  a  hollow  body  formed  with  a  pair  of 
10  chambers  communicating  through  one  or 

more  ports,  a  valve  for  varying  the  extent 
of  opening  of  said  ports,  a  floating  weight, 
a  stylus  lever  pivoted  to  said  weight  and 
connected  to  said  valve  in  such  a  way  that 

15  upward  movement  of  the  stylus  causes  move- 
ment of  said  valve  away  from  the  ports, 

substantially  as  described. 
11.  In  a  sound  reproducer,  the  combina- 

tion of  a  hollow  body  formed  with  a  pair  of 
20  chambers  communicating  through  one  or 

more  ports,  a  valve  for  varying  the  extent 
of  opening  of  said  ports,  a  floating  weight, 
a  stylus  lever  pivoted  to  said  weight  and  con- 

nected to  said  valve  in  such  a  way  that  up- 
ward movement  of  the  stylus  causes  move-  25 

ment  of  said  valve  downwardly  and  away 
from  the  ports,  substantially  as  described. 

12.  In  a  sound  reproducer,  the  combina- 
tion of  a  hollow  body  formed  with  a  pair  of 

chambers  communicating  through  one  or  30 
more  ports,  one  of  such  chambers  opening 
into  the  atmosphere,  a  valve  situated  in  the 
other  of  said  chambers  for  varying  the  ex- 

tent of  opening  of  said  ports,  a  floating 
weight,  a  stylus  lever  pivoted  to  said  weight  35 
and  connected  to  said  valve  in  such  a  way 
that  upward  movement  of  the  stylus  causes 
movement  of  said  valve  away  from  the  ports, 
substantially  as  described. 

This  specification  signed   and  witnessed  40 
this  22nd  day  of  November  1905. 

ALEXANDER  N.  PIERMAN. 

Witnesses : 
Delos  Holdest, 
Mino  C.  MacArthtjr. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JOHN  JOHNSON,  OF  OLONGAPO,  PHILIPPINE  ISLANDS. 

PHONOGRAPH. 

1,145,146. Specification  of  Letters  Patent.  Patented  July  6,  1 915. 

Application  filed  April  25, 1914.     Serial  No.  834,482. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  Johnson,  a 

citizen  of  the  United  States,  residing  at 

Olongapo,  in  the  Philippine  Islands,  have 
5  invented  new  and  useful  Improvements  in 
Phonographs,  of  which  the  following  is  a 
specification. 

The  invention  relates  to  talking  machines, 

and  has  for  an  object  to  provide  a  phono- 
10  graph  which  will  clearly  and  distinctly  re- 

produce vocal,  instrumental  or  other  sounds 
and  whereby  the  pitch  of  musical  notes  can 
be  varied. 

In  the  further  disclosure  of  the  invention 
15  reference  is  to  be  had  to  the  accompanying 

drawings,  constituting  a  part  of  this  speci- 
fication, in  which  similar  characters  of  refer- 

ence denote  corresponding  parts  in  all  the 
views,  and  in  which : 

20  Figure  1  is  a  side  elevation  of  the  phono- 
graph; Fig.  2  is  a  plan  view;  Fig.  3  is  a 

front  elevation;  Fig.  4  is  a  partial  vertical 
longitudinal  sectional  view  of  the  structure 
shown  in  Figs.  1  and  2 ;  and  Fig.  5  is  a  f rag- 

25  mentary  enlarged  sectional  view  showing  in 
detail  the  construction  of  the  tone  arm. 

Referring  more  particularly  to  the  views, 
I  provide  a  base  10  consisting  of  a  series  of 
uprights  11  connected  by  horizontal  braces 

30  12  and  diagonal  braces  13,  the  said  base 
being  arranged  to  support  a  casing  14  sub- 

divided by  a  partition  15  to  provide  a  record 
compartment  16  and  a  sound  regulating 
compartment  17.     An  upright  18  is  sup- 

35  ported  on  the  casing  14  and  carries  a  suit- 
able horn  19  having  its  open  end  flared  and 

arranged  to  terminate  adjacent  a  transverse 
opening  formed  in  the  top  wall  of  the  sound 
regulating  compartment  17,  a  plurality  of 

40  relatively  spaced  sound  guiding  plates  21 
being  supported  on  the  top  wall  of  the  com- 

partment 17,  with  the  open  end  of  the  horn 
lying  adjacent  to  the  inner  ends  of  the  plates 
as  shown.  The  other  end  of  the  horn  has  a 
tone  arm  22  mounted  to  swing  and  to  turn 
thereon  by  means  of  a  universal  coupling 
23  and  the  said  tone  arm  22  consists,  more 

|  particularly,  of  a  tubular  outer  member  24 
having  a  flared  end  and  within  which  is  ar- 

ranged a  tubular  inner  member  25,  the  said 

50  tubular  inner  member  having  its  inner  end 
secured  within  the  tubular  outer  member 

and  its  free  end  lying  within  the  flared  por- 
tion of  the  tubular  outer  member  and  spaced 

from  the  side  walls  thereof.  A  reproducer 
26  is  mounted  to  turn  on  the  flared  end  of  55 
the  tubular  outer  member  24  and  carries  a 
stylus  27  adapted  to  operate  over  a  record 
tablet  28  supported  on  a  box  29  carrying  a 
suitable  mechanism  (not  shown),  for  rotat- 

ing the  record  tablet  28,  it  being  thus  ap-  60 
parent  that  when  rotation  is  imparted  to 
the  record  tablet  having  a  sound  record 
thereon  the  stylus  27  bearing  on  the  record 
will  transmit  the  sound  through  the  horn 
19  in  the  usual  manner  and  the  same  asm  65 
the  ordinary  phonographs  now  in  use. 
A  series  of  longitudinal  guide  strips  31 

are  secured  to  the  inner  walls  of  the  sound 
regulating  compartment  17  and  mounted  to 
slide  thereon  is  a  regulating  member  32  mov-  70 
able  longitudinally  within  the  compartment, 
thus  restricting  the  open  end  of  the  com- 

partment, as  will  be  readily  apparent  by  re- 
ferring to  the  views,  it  being  further  noted 

that  the  said  member  32  can  be  moved  to-  75 
ward  or  away  from  the  transverse  opening 
20  formed  in  the  upper  wall  of  the  compart- 

ment and  which  lies  adjacent  to  the  flared 
or  mouth  end  of  the  horn  19. 

Now  referring  to  the  views  it  will  be  ap-  80 
parent  that  when  the  phonograph  is  placed 
in  operation  the  sound  issuing  from  the 
mouth  end  of  the  horn  19  can  be  changed 
by  advancing  or  retreating  the  member  32 
in  the  compartment  17  for  the  purpose  of  85 
changing  the  pitch  of  the  notes  which  issue 
from  the  horn. 

From  the  foregoing  description  it  will  be 
apparent  that  my  device  is  simple  in  opera- 

tion; will  effectively  change  the  pitch  of  the  90 
sound  issuing  from  the  mouth  end  of  the 
horn  by  simply  advancing  or  retreating  the 
regulating  member  32  in  the  compartment 
17  and  will  thus  permit  of  so  regulating  the 
resultant  sound  produced  when  the  stylus  95 
operates  over  the  record  tablet  that  the  voice 
of  a  person  can  be  raised  or  lowered  in  tone 
to  suit  the  operator. 

Although  I  have  shown  a  particular  form 
of  my  invention  in  the  drawings  forming  a  100 
part  of  this  specification,  it  will  be  under- 

stood that  I  do  not  limit  myself  to  the  spe- 
cific construction  disclosed ;  that  various  de- 

partures may  be  made  without  departing 
from  the  spirit  of  the  invention  and  that  105 
the  scope  of  the  invention  is  defined  in  the 

appended  claims. 
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15 

Having  thus  described  my  invention,  I 
claim : 

1.  In  a  phonograph,  a  casing,  an  amplify- 
ing horn  supported  on  the  casing,  sound 

guiding  plates  on  the  casing  and  in  juxta- 
position to  said  horn,  with  an  opening 

formed  in  the  casing  between  said  guiding 
plates,  and  a  regulating  member  arranged 
to  slide  in  the  casing  adjacent  the  opening 
therein. 

2.  In  a  phonograph,  a  casing,  an  amplify- 
ing horn  supported  on  the  casing,  sound 

guiding  plates  on  the  casing  and  in  juxtapo- 
sition to  said  horn,  with  an  opening  formed 

in  the  casing  between  said  sound  guiding 
plates,  a  regulating  member  arranged  to 
slide   in  the  casing  adjacent  the  opening 

therein,  and  guide  strips  in  the  casing  to 
slidably  support  the  regulating  member 
therein. 

3.  In  a  phonograph,  a  casing  having  an 
opening,  an  amplifying  horn  on  the  casing 
and  haAring  its  open  end  adjacent  the  open- 

ing in  said  casing,  and  a  regulating  drawer 
sliding  in  an  open  ended  chamber  in  the 
casing  adjacent  the  opening  in  juxtaposition 
to  the  open  end  of  said  horn. 

In  testimony  whereof  I  affix  my  signa- 
ture in  presence  of  two  witnesses. 

JOHN  JOHNSON. 

Witnesses : 
G.  Leyog, 

AroLOXio  Cabatit. 

20 

25 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 
VICTOR  H.  EMERSON,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR  TO  AMERICAN  GRAPHOPHONE 

COMPANY,  OF  BRIDGEPORT,  CONNECTICUT,  A  CORPORATION  OF  WEST  VIRGINIA. 

SOUND-RECORD  AND  THE  PRODUCTION  THEREOF. 

1,145,360. Specification  of  Letters  Patent.  Patented  July  6,  1915. 

Application  filed  January  7, 1914.     Serial  No.  810,835. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Victor  H.  Emerson, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city,  county,  and  State  of  New  York, 

5  (whose  post-office  address  is  102  West 
Thirty-eighth  street,  New  York  city,  New 
York.)  have  invented  a  new  and  useful  Im- 

provement in  Sound-Records  and  the  Pro- 
duction Thereof,  which  invention  is  fully 

10  set  forth  in  the  following  specification. 
This  invention  relates  primarily  to  sound- 

records  having  laterally-undulating  sound- 
grooves  and  loiown  as  "zigzag  records," 
and  consists  of  a  new  recording-material,  a 

15  new  arrangement  of  devices  for  producing 
the  record-grooves,  a  new  process  of  pro- 

ducing the  grooves,  and  the  new  sound-rec- 
ord itself. 

Sound-records  have  hitherto  been  made 
20  by  the  use  of  cutting-tools  whose  sharp 

edges  operate  to  cut  the  material  out  and 
remove  it  from  the  tablet  leaving  cleanly- 
cut  record-grooves.  It  has  also  been  pro- 

posed to  make  sound-records  by  a  tool  which 
25  should  merely  plow,  or  otherwise  trace,  its 

path  through  the  surface  of  the  tablet  with- 
out cutting  out  and  removing  the  material ; 

but  such  plowing  -  action,  or  displacement, 
causes  an  upheaval  of  the  material  in  the 

30  form  of  ridges  forced  up  on  both  sides  of 
the  groove,  which  have  to  be  removed  by 
subsequent  treatment. 

The  object  of  the  present  invention  is  to 
employ    the    displacing-operation    without 

35  producing  upheaval  of  the  material  above 
the  normal  surface  of  the  tablet. 

In  carrying  out  the  invention  the  body  of 
the  recording-tablet  is  formed  of  a  yielding 
and  compressible  material  that  can  be  forced 

40  downward  (with  slight  tendency  to  up- 
heaval) ;  and  this  is  covered  with  a  cohesive 

surface  or  skin,  which  prevents  or  smothers 
any  tendency  to  upheaval;  and  a  sharp- 
edged  recording-stylus  is  used, — not,  how- 

45  ever,   in   the  usual   manner,  but  by  being 
dragged  backward — to  provide  sharply-de- 

fined indentations  in  the  sides  of  the  grooves. 
The  invention  may  be  practised  in  dif- 

ferent ways  and  with  different  materials, 
50  but  will  be  best  understood  by  reference  to 

the  accompanying  drawings  and  the  an- 
nexed description,  which  relate  to  a  pre- 
ferred embodiment  thereof  for  producing  a 

zigzag  record-groove  upon  a  flat  tablet,  pref- 

erably a  disk  having  the  record-groove  ar-  55 
ranged  spirally  thereon. 

In  the  drawings,  Figure  1  is  a  sectional 
view,  greatly  enlarged  in  size,  taken  longi- 

tudinally through  a  partly-finished  record- 
groove  and  a  fragment  of  the  tablet,  show-  60 
ing  the  lower  portion  of  the  recording-stylus 
in  operative  position;  and  Fig.  2  is  a  sec- 

tional view,  on  the  same  scale,  taken  trans- 
versely through  two  record-grooves  and  a 

portion  of  the  tablet.  65 
The  body  of  the  tablet  1  is  composed  of 

a  plastic  and  compressible  material,  such  as 
a  mixture  of  beeswax  and  resin,  preferably 
half  and  half,  and  which  may  be  warmed 
up  immediately  before  making  a  record.  70 
The  surface  of  the  tablet  is  covered  with  a 

skin  2  of  tin-foil  or  the  like;  and,  prefer- 
ably, the  upper  surface  of  the  tin-foil  may 

be  treated  to  a  light  graphiting  to  reduce 
friction.  In  the  drawings  the  thickness  of  75 
the  tin-foil  2  is  very  much  exaggerated  and 
the  graphite  film  3  is  enormously  exagger- 

ated. The  usual  stylus  employed  in  cutting 
out  zigzag  record-grooves  (and  connected 
to  the  diajDhragm  of  a  sound-box,  not  80 
shown)  is  represented  at  4;  but,  instead  of 
cutting  its  way  forward  (toward  the  right 
in  Fig.  1)  it  is  dragged  in  the  opposite  di- 

rection, with  its  point  rearward.  In  actual 
practice,  of  course,  the  stylus  is  not  ad-  85 
vanced,  but  the  record-tablet  itself  is  pro- 

pelled beneath  the  stylus  by  any  well-known 
mechanism  (not  shown).  In  Fig.  1  the  tab- 

let is  supposed  to  be  traveling  toward  the 
right,  as  indicated  by  the  arrow,  and  the  90 
stylus  4  is  engaged  in  producing  the  record- 
groove  5.  The  sharp  edge  of  this  dragging- 
stylus  4  does  not  cut  the  material  1,  but  (in 
the  absence  of  the  tin-foil  skin  2)  it  might 
perform  some  scraping-action,  and  certainly  95 
its  displacing-action  would  cause  the  up- 

heaval of  some  of  the  material  (as  ridges  on 
the  sides  of  the  groove).  But  the  tin-foil 
or  other  skin  2  protects  the  surface  of  the 

recording-material  1  from  being  scraped  or  100 
otherwise  removed  by  the  stylus;  the  ma- 

terial is  compressed  downwardly;  and  the 
tin- foil  2  is  embossed  (under  more  or  less 
tension  or  stress),  as  indicated  in  Fig.  2. 
This  stretching  of  the  tin-foil  prevents  or  105 
smothers  any  upheaval  of  the  material  1. 
When  the  stylus  is  vibrated  laterally,  in  re- 

cording, its  sharp  edges  serve  to  produce 
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clearly-defined  transverse  indentations  in 
the  walls  of  the  record-groove. 

The  result  in  practising  the  invention  is 
a  record-tablet  having  a  smooth  plane  sur- 

face, unbroken  except  by  the  concavities  of 

the  clearly- defined  record-grooves,  and 
without  any  furrows  rising  above  the  nor- 

mal level;  and  the  (graphited)  tin-foil  or 
other  skin  remains  as  an  unbroken  surfacing 
that  extends  not  only  over  the  plane  surface 
but  down  the  sides  and  in  the  bottoms  of  the 

grooves.  The  original  sound-record  thus 
produced  could  be  employed  directly  upon 
a  suitable  talking-machine,  for  obtaining 
audible  reproductions;  but  it  is  primarily 
intended  as  a  "  master  "  from  which  to  make 
duplicate  records,  as  by  the  well-known  elec- 

troplating process,  since  its  surface  is  al- 
ready electro-conductive. 

The  invention  may  be  carried  out  within 

a  wide  range  of  modifications,  and  is  not 
limited  to  the  precise  ingredients  and  de- 

tails above  set  forth. 

The  invention  having  thus  been  fully  de- 
scribed, what  is  claimed  is: 

The  process  of  making  a  sound-record, 
which  consists  of  displacing  a  compressible 
material  by  dragging  a  sharp-edged  stylus 
backward  along  the  surface  thereof,  vibrat- 

ing the  same  by  and  in  accordance  with 
sound-waves,  and  simultaneously  preventing 
and  smothering  any  upheaval  of  said  ma- 
terial. 

In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  sub- 
scribing witnesses. 

VICTOE  H.  EMERSON. 
Witnesses : 

Ralph  L.  Scott, 
Walter  A.  Forbush. 

25 
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Copies  of  this,  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 

* 
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TOTTED  STATES  PATENT  OFFICE, 
EDWIN  H.  MOBLEY,  OF  ROSLYN,  PENNSYLVANIA. 

SOUND-BOX  EOK,  TALKING-MACHINES. 

1,145,499. Specification  of  Letters  Patent.  Patented  July  6, 1915. 

Application  filed  May  11, 1914.     Serial  No.  837,638. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwin  H.  Mobley,  a 

citizen  of  the  United  States,  and  a  resident 
of  Roslyn,  county  of  Montgomery,  State  of 

5  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Boxes 
for  Talking-Machines,  of  which  the  follow- 

ing is  a  description. 
The  object  is  to  provide  an  improved  and 

10  simplified  stylus  bar  mounting  for  sound 
boxes  for  talking  machines,  and  particularly 
with  relation  to  the  manner  of  mounting  the 
stylus  bar  comprising  a  part  of  the  sound 
box   covered  by  my   Patent   No.    855,326, 

15  issued  May  28,  1907! 
Another  object  is  to  provide  an  improved 

and  simplified  mounting  for  the  stylus  bar 
covered  by  my  Patent  No.  899,256,  issued 

September  22,'  1908. 20  Still  another  object  is  to  provide  an  im- 
proved diaphragm  for  sound  boxes  over  that 

covered  by  my  Patent  No.  834,629,  issued, 
October  30,  1906,  and  Patent  No.  648,975, 
issued,  May  8,  1900. 

25  A  further  object  is  to  provide  a  support 
for  a  stylus  bar  in  the  substantially  regu- 

larly curved  sound  box  casing  proper,  with- 
out necessitating  the  addition  thereto  of  an 

integral  or  otherwise  attached  projection. 
30  Another  object  is  to  provide  a  substan- 

tially invisible  support  for  the  stylus  bar, 
located  within  the  casing.  Additional  ob- 

jects and  advantages  of  the  invention  are 
hereinafter  fully  brought  out  in  the  follow- 

35  ing  specification  when  read  in  conjunction 
with  the  accompanying  drawings,  in 

which — 
Figure  1  is  a  front  elevation  of  a  sound 

box  comprising  the  preferred  embodiment 
40  of  the  invention;  Fig.  2  is  an  enlarged  de- 

tail view  of-  the  diaphragm  employed ;  Fig. 
3  is  a  diametrical  section  of  the  same;  Fig. 
4  is  a   fragmentary  section   of  a  modified 
form  of  diaphragm ;  Fig.  5  is  a  similar  view 

45  of  still  another  modification;  Fig.  6  is  a 
diametrical  section  on  the  line  6 — 6  of  Fig. 
1 ;  Fig.  7  is  a  fragmentary  elevation  of  a 
modified  form  of  sound  box  casing;  Fig. 
8  is  a  fragmentary  perspective  view  of  the 

50  improved  manner  of  mounting  the  stylus 
^  bar;    Fig.    9   is    an   enlarged   fragmentary 

view  of  the  stylus  bar  mounting  employed 
in  the  modification  shown  in  Fig.   7,  the 
same  being  partlv  in   section;   Fig.   10  is 

55  an  enlarged  detail  sectional  view  of  the 
manner  of  mounting  the  stylus  bar  of  my 

Patent  No.  899,256  in  accordance  with  the 
present  invention;  and  Fig.  11  shows  a  form 
of  stylus  bar  adapting  a  sound  box  to  either 
laterally  or  vertically  directed  record  un-  60 
dulations. 

Referring  to  the  drawings,  the  invention 
in  its  preferred  form  comprises  a  cylindrical 
casing  10,  turned  inwardly  at  its  forward 
edge  portion  to  form  a  flange  11  and  par-  65 
tially  closed  at  the  rear  by  a  back-plate  12, 
provided  on  its  peripheral  edge  with  a  sub- 

stantially cylindrical  flange  13,  adapted  to 
frictionally  cooperate  with  the  inner  sur- 

face of  said  casing  and  secured  in  place  in  70 
any  suitable  manner,  as  by  the  screws  14. 
The  plate   12  is  provided  with   a  central 
opening  15  and  has  firmly  secured  thereto 
and  in  axial  alinement  with  said  opening,  a 
tone  arm  or  sound  conveyer  coupling  16,  75 
provided  with  a  radially  extending  flange 
17,  secured  to  said  plate  by  suitable  means 
18,  but  insulated  therefrom  by  a  washer  19, 
the  inner  surface  of  the  coupling  being 
nrovided  with  a  cylindrical  washer  21,  se-  80 
cured  in  place  by  screws  22,  or  by  any  other 
desired  means.  Positioned  within  said  cas- 

ing between  and  bearing  against  the  flange 
11  and  peripheral  edge  portion  of  the  inner 
face  of  the  back-plate  12,  are  two  annular  85 
washers  25,  preferably  made  of  rubber  and 
in  cross  section  either  solid,  or  circular  and 
hollow,  between  which  is  supported  the  im- 

proved form  of  diaphragm  28.    On  the  out- 
side of  the  casing  and  either  integral  there-  90 

with,  or  unitarily  secured  thereto  as  by  sol- 
dering or  brazing,  is  a  member  29,  provided 

with  an  axially  extending  bore  31,  threaded 

and  adapted  to  receive  a  screw  32  carrying   ■ 
an  axial  extension  33,  and  a  suitable  form  95 
of  spring  or  other  form  of  resilient  member 
34  surrounding  said  extension.     The  outer 
end    of    the    spring    presses    against    the 
rear  surface  of  the  head  35  of  a  stylus  bar 
36,  said  head  being  provided  with  the  usual  100 
thumb-screw  37,  operative  to  secure  in  said 
head  any  desired  form  of  stylus  38.    Adja- 

cent to  the  upper  terminus  of  the  head  35, 
said  stylus  bar  is  preferably  drilled  and  pro- 

vided with  a  pin  41  surrounded  by  washers  105 
42,  operative  to  space  the  bar  from  the  ad- 

jacent portions  of  the  casing  when  in  normal 
position.     The  front  of  said  casing  is  re- 

cessed at  45,  to  permit  the  passage  of  the 
stylus  bar  therethrough,  and  the  adjacent  no 
portions  of  the  inner  surface  of  the  flange 
11  are  gouged  or  notched  to  form  substan- 



1,145,489 

tially  V-shaped  recesses  46  for  the  recep- 
tion of  the  ends  47  of  the  pin  41,  said  ends 

being  preferably  curved,  tapered  and  angu- 
larly shaped  or  rounded  in  cross  section,  to 

5  present  an  antifrictional  engagement  be- 
tween these  relatively  movable  elements. 

The  inner  end  of  the  stylus  bar  is  trans- 
versely curved  at  50  and  enlarged  to  form  a 

head  51  adapted  to  bear  against  the  dia- 
10  phragm  directly,  or  against  an  interposed 

protecting  or  stiffening  plate  52,  secured  to 
said  diaphragm  in  any  suitable  manner. 
The  head  of  the  stylus  bar  may  be  recessed 
on  its  under  side  to  receive  the  extreme  end 

25  portion  of  the  spring  34,  and,  when  mount- 
ed in  operative  position,  the  tension  of  the 

bar  on  the  diaphragm  is  readily  and  finely 
adjusted  or  regulated  by  the  screw  32,  the 
combined  outward  pressures  of  the  spring 

20  and  diaphragm  operating  to  firmly  seat  the 
ends  of  the  pin  41  in  position  in  the  re- 

cesses 46. 
In  the  modified  form  of  the  device  shown 

in  Figs.  7  and  9,  the  inwardly  directed  flange 
25  11  is  of  somewhat  greater  extent  and  is  re- 

cessed at  55  substantially  as  shown  in  said 
figures,  in  which  case,  as  it  is  impossible  to 
place  the  stylus  bar  in  position  by  tilting  the 
same  inwardly  before  the  diaphragm  is  po- 

30  sitioned  and  then  moving  the  ends  of  the 
pin  41  around  the  flange  and  backwardly 
into  the  recesses  provided  therefor,  there 
are  provided  offsets  56  to  said  recess  in  the 
outer  cylindrical  surface  of  the  casing,  as 

35  shown  in  Fig.  9  and  through  these  offsets 
the  stylus  bar  supporting  pin  is  readily  in- 

serted. This  embodiment  of  the  device  pos- 
sibly presents  a  better  appearance  than  the 

former,  but  also  acts  to  reinforce  the  flange 

40  11,  as  well  as  to  conceal  substantially  en- 
tirely the  pin  support.  In  other  ways  there 

is  no  substantial  difference  between  the  pre- 
ferred and  modified  forms  as  herein  de- 

scribed. 

45       The   form  of   diaphragm   illustrated   in 
.  Figs.  2  and  3  comprises  in  general  a  substan- 

tially flat  central  portion  61,  provided  with 
a  central  aperture  62,  through  which  is  se- 

cured a  riveted  projection  63  of  the  stiffen- 
50  ing  plate  52.  Surrounding  this  portion  61 

is  a  radially  corrugated  annular  portion  64, 
having  the  function  of  the  similarly  raised 
portion  of  the  diaphragm  illustrated  in  Pat- 

ent No.  648,975,  the  corrugations  of  said  por- 
55  tion  being  bounded  by  an  annular  corruga- 

tion 65,  immediately  adjacent  thereto  but 
distinct  therefrom.  Finally,  the  extreme 
edge  portion  of  the  diaphragm  constitutes  a 
semi-corrugation  66,  extending  in  the  same 

60  direction  as  the  adjacent  corrugation  65,  this 
construction  creating,  under  otherwise  ex- 

actly similar  circumstances,  an  increased 
purity  of  the  tone  produced,  while  the  char- 

acteristics of  the  tone  are  radically  altered. 
«0       The  modification  of  the  diaphragm  shown 

in  Fig.  4  presents  a  relatively  narrow  round- 
ed corrugation  67  next  to  the  portion  64, 

while  a  second  annular  corrugation  68,  simi- 
lar to  the  last,  is  spaced  therefrom  by  a  rela- 

tively flat  annular  portion  69,  the  edge  por-  70 
tion  of  the  diaphragm  beyond  the  latter  cor- 

rugation comprising  a  reversely  curved  sec-  A 
tion  70.                                                                          f 

Fig.  5  shows  the  raised  portion  64  of  the 
diaphragm  merging  into  an  annular  corru-  75 
gation  71,  adjacent  to  which  is  the  reversely 
directed  corrugation  72,  in  turn  terminating 
in  a  corrugation  73,  similar  to  the  first  cor- 

rugation, the  extreme  outer  portion  of  the 
diaphragm  lying  substantially  in  a  plane  so 
at  74. 

Fig.  10  shoAvs  the  method  of  mounting  the 
stylus  bar  of  Patent  No,  899,256,  on  a  sound 
box  casing  constructed  in  accordance  with 
the  present  invention.  The  outwardly  and  85 
reversely  curved  portions  77  of  the  body 
portion  78  of  the  stylus  bar  are  pointed  and 
adapted  to  enter  and  cooperate  with  the 
innermost  portions  of  the  recesses  79  pro- 

vided therefor  in  the  inner  face  of  the  90 
flange  11  of  the  casing  10  and  adjacent  to 
the  aperture  45.  The  stylus  bar  is  held  in 
place  by  the  usual  spring  and  diaphragm  as 
hereinbefore  described. 

A  form  of  stylus  bar  which  is  particu-  95 
larly  adaptable  to  the  improved  sound  box 
above  described,  is  shown  in  Fig.  11  and 
comprises  a  shank  85,  inwardly  bent  dia- 

phragm-engaging portion  86  and  integral 
stylus  receiving  head  portion  87.     The  bar  100 
is  provided  with   the    preferred    form    of 
transversely  extending  supporting  pin  41, 
while  the  head  87  has  secured  thereto  yet 
spaced  therefrom  an  auxiliary  head  88  upon 
the  outer  side  thereof  and  adapted  to  receive  105 
and  support  a  suitable  steel  or  permanent 
stylus  89.    With  a  stylus  in  the  head  87,  a 
sound  box  equipped  with  this  form  of  stylus 
bar  is  capable  of  reproducing  a  record  of 
sound   carried   by    a    laterally   undulatory  no 
groove,  while  a  stylus  in  the  head  88  makes 
the  sound  box  capable  of  reproducing  a  rec- 

ord of  sound  carried  by  a  vertically  undu- 
latory, or  "  hill-and-valley,"  groove. 

Although  sound  boxes  constructed  in  ac-  115 
cordance  with  this  invention  reproduce  rec- 

ords in  either  form  of  groove  equally  well, 
the  exact  operation  of  the  stylus  bar  upon 
its  pivotal  support  is  not  entirely  and  accu- 

rately understood.  12c 
Having  thus  described  my  invention, 

what  I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States,  is: — 

1.  A  sound  box,  comprising  a  casing,  a  a 
stylus  bar,  and  a  diaphragm  and  a  spring  12b  I 
cooperating  with  said  bar  in  opposed  rela- 

tion, said  bar  being  pivotally  mounted  di- 
rectly upon  the  inner  surface  of  said  casing 

facing  and  adjacent  to  said  diaphragm. 
2.  A  sound  box,  comprising  a  hollow  cas-  ISO 
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ing,  having  a  radially,  inwardly  directed 
flange  provided  with  an  opening,  a  stylus 
bar,  oppositely  disposed  tapered  extensions 
from  said  bar  extending  within  said  casing, 
and  a  diaphragm  and  a  spring  cooperat- 

ing with  said  bar  in  opposed  relation,  and 
together  maintaining  said  extensions  in 
pivotal  engagement  with  the  inner  surface 
of  said  flange. 

3.  A  sound  box  comprising  a  hollow  cas- 
ing having  a  radially,  inwardly  directed  ex- 

tension, a  stylus  bar,  an  extension  from 
said  bar  operative  to  engage  the  inner  sur- 

face of  said  first  extension,  and  a  dia- 
ls phragm  and  a  spring  cooperating  with  said 
bar  in  opposed  relative,  and  together 
maintaining  said  bar  extension  in  pivotal 
engagement  with  the  inner  surface  of  said 
first-named  extension. 

4.  A  sound  box  comprising  a  casing  hav- 
ing a  radially,  inwardly  projecting  flange 

provided  with  an  opening,  the  inner  sur- 
face of  said  flange  being  recessed  adja- 

cent to  said  opening,  a  stylus  bar,  oppositely 
disposed,  tapered  extensions  from  said  bar 
extending  within  said  casing  and  pivotally 
engaging  the  inner  surface  of  said  flange 
in  said  recesses,  and  a  diaphragm  and  a 

20 

25 

spring  cooperating  with  said  bar  in  op- 
posed relation,  to  maintain  said  bar  exten- 

sions in  operative  position. 
5.  A  sound  box  comprising  a  casing  hav- 

ing a  radially,  inwardly  projecting  flange 
provided  with  an  aperture  at  one  side,  and 
a  stylus  bar  extending  through  said  aperture 
and  provided  with  laterally  extending  ta- 

pered shoulders  in  turn  provided  on  one 
side  with  knife  edges,  said  edges  pivotally 
engaging  within  recesses  in  said  flange  on 
the  inner  side  of  the  latter  and  adjacent  to 
said  aperture. 

6.  A  sound  box,  comprising  a  hollow  cas- 
ing, having  a  radially  inwardly  directed 

flange,  a  stylus  bar,  oppositely  disposed  ex- 
tensions from  said  bar  extending  within 

said  casing,  and  a  diaphragm  and  a  resili- 
ent means  cooperating  with  said  bar  in  op- 

posed relation,  and  together  maintaining 
said  extensions  in  pivotal  engagement  with 
the  inner  surface  of  said  flange. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  24th  day  of  April,  A.  D.,  1914. 

EDWIN  H.  MOBLEY. 
Witnesses : 

Helen  G.  Daley, 
W.  S.  McDowell. 

30 

35 

40 

45 

50 
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Washington,  D.  C." 

Commissioner  of  Patents, 
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SOUND-BOX  FOR  TALKING-MACHINES. 

1,145,535. Specification  of  Letters  Patent.  Patented  July  6,  1915. 

Application  filed  July  14, 1914.     Serial  No.  850,889. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Clinton  E.  Woods,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  Bridgeport,  Connecticut,  have 

5  invented  a  new  and  useful  Improvement  in 
Sound-Boxes  for  Talking-Machines,  which 
invention  is  fully  set  forth  in  the  following 
specification. 

This  invention  relates  to  reproducers  for 
10  talking  machines,  and  has  for  its  objects  to 

improve  the  quality  of  the  sound  reproduc- 
tions obtained  by  the  use  of  such  repro- 

ducers, to  cheapen  the  construction  thereof, 
and  to  provide  an  instrument  of  this  charac- 

15  ter  which  may  be  subjected  to  ordinarily 
rough  handling  without  danger  of  destroy- 

ing or  injuring  the  delicate  diaphragm 
thereof. 

In  reproducers  as  heretofore  constructed, 

20  a  great  variety  of  materials  have  been  em- 
ployed for  the  diaphragms,  such  as  metal, 

mica,  glass,  etc.,  all  of  which  were  open  to 
more  or  less  serious  objections.  Mica  dia- 

phragms, generally  speaking,  have  given  the 
25  best  results,  but  they  are  the  most  expensive. 

Some  metal  diaphragms,  and  particularly  dia- 
phragms of  aluminium,  have  given  very  su- 

perior results,  and  the  same  can  be  cheaply 
manufactured,  but  as  heretofore  constructed 

30  they  are  open  to  the  objection  that  the  metal 
is  easily  buckled  or  distorted  by  any  slight 
blow  on  the  reproducing  needle  or  needle 
bar,  thereby  destroying  the  same  as  a  means 
of  obtaining  a  reproduction  of  fine  quality. 

35  Glass  diaphragms  have  also  given  good  re- 
sults, but  glass  is  fragile  and  easily  broken. 

Among  the  metals,   aluminum  has  long 
been  recognized  as  possessing  very  superior 
acoustic  properties,  and  as  being  a  most  ex- 

40  cellent  substance  from  which  to  construct 

diaphragms,  but  for  the  fact  that  when  the 
diaphragm  was  made  sufficiently  delicate  to 
take  advantage  of  the  superior  qualities  of 
the  metal  for  reproducing  purposes,  it  would 

45  become  buckled  after  short  use,  and  in  fact 

had  to  be  handled  very  carefully  in  assem- 
bling the  parts  of  the  reproducer  to  insure 

desirable  results  when  it  was  new.    So  great 

have  been  the  difficulties  encountered  in  the 

use  of  an  aluminum  reproducer  that,  not-  50 
withstanding  its  recognized  desirable  quali- 

ties as  a  metal  for  giving  reproductions  of 
.  superior  quality,  its  commercial  use  has  in 
many  instances  been  abandoned  for  that  of 
the  more  expensive  mica  diaphragms.  55 

One  of  the  objects  of  my  invention,  there- 
fore, is  to  provide  a  reproducer  with  a  metal 

diaphragm  and  more  specifically  an  alu- 
minum diaphragm,  thereby  taking  advan- 

tage of  the  recognized  superior  quality  of  60 
this  metal  for  such  purpose,  and  to  so  con- 

struct the  diaphragm  and  other  parts  of  the 
reproducer  that  the  buckling,  distortion  and 
other  objections  that  have  heretofore  pre- 

vented the  extended  use  of  aluminum  and  65 
other  metal  diaphragms  may  be  entirely 
avoided. 

With  these  objects  in  view,  the  invention 
consists  in  a  reproducer  or  other  sound-box 
(such  as  a  recorder)  provided  with  a  metal-  70 
lie    diaphragm,    preferably    of    aluminum, 
and  preferably  thickest  at  its  center  and 
gradually  diminishing  in  thickness  toward 
the  periphery  of  the  diaphragm,  the  periph- 

ery being  provided  with  an  upturned  flange  7  5 
preferably  at  approximately  right  angles  to 
the  plane  of  the  diaphragm  itself.    This  dia- 

phragm is  made  of  less  diameter  than  the  in- 
terior diameter  of  the  sound-box  itself,  and 

in  order  to  insure  that  no  part  of  the  dia-  80 
phragm  shall  come  in  contact  with  the  metal 
of  the  sound-box  casing  itself,  and  for  the 
further  purpose  of  holding  the  diaphragm 
with  great  firmness  in  its  position  in  the 
sound-box,  there  is  provided  an  annular  gas-  85 
ket  of  elastic  material,  such  as  rubber  or 
cork,  which  is  provided  with   an   annular 
shoulder   whose   external   diameter   is   less 
than  the  internal  diameter  of  the  sound-box 
casing,  which  shoulder  is  engaged  by  the  90 
flange  of  the  diaphragm.     When  the  dia- 

phragm is  in  position  with  its  flange  engag- 
ing the  shoulder  of  the  gasket,  it  is  held 

firmly  in  place  by  any  suitable  retaining 
means,  as  for  example  a  screw  bezel  or  ring,  95 
preferably  with  a  gasket  of  suitable  elastic 
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material,  as  rubber  or  cork,  interposed  be- 
tween the  retaining  member  and  the  face  of 

the  diaphragm. 
The  inventive  idea  involved  is  capable  of 

5  receiving  a  variety  of  mechanical  expres- 
sions, some  of  which,  for  the  sake  of  illus- 

trating the  invention,  are  shown  in  the  ac- 
companying drawings,  but  it  is  to  be  ex- 

pressly understood  that  such  drawings  are 
1  o  for  the  purpose  of  illustration  only,  and  are 

not  designed  to  define  the  limits  of  the  in- 
vention, reference  being  had  to  the  appended 

claims  for  this  purpose. 
In  said  drawings  Figure  1  is  a  central 

15  transverse  section  through  a  reproducer  em- 
bodying my  invention,  with  the  stylus  bar, 

the  stylus  and  the  retaining  screw  shown  in 
elevation;  Fig.  2  is  a  central  transverse  sec- 

tion of  a  diaphragm  on  an  enlarged  scale,  in 
20  which  one  face  of  the  diaphragm  is  a  plane 

surface,  while  the  other  face  gradually 
tapers  from  the  center  toward  the  periph- 

ery thereof ;  Fig.  3  is  a  like  section  of  a  dia- 
phragm in  which  the  thickness  of  the  dia- 

25  phragm  gradually  tapers  on  both  faces  from 
the  center  toward  the  periphery  thereof ;  and 
Figs.  4,  5  and  6  show  some  of  the  forms 
which  the  shouldered  gasket  may  assume. 

Referring  to  the  drawings,  in  which  like 
30  reference  numerals  indicate  like  parts 

throughout  the  several  views,  1  is  a  sound- 
box casing  of  metal  or  any  suitable  material, 

cup-shapecl  as  shown,  and  provided  with  the 
usual  back  wall  or  bottom  2  and  neck  3, 

35  by  means  of  which  it  is  connected  to  the 
tone-arm  of  the  machine.  Seated  within  the 

casing  1  is  an  annular  gasket  4  of  any  suit- 
able elastic  material,  as  rubber  or  cork,  and 

this   gasket  is  provided   with   an   annular 
40  shoulder  5  on  that  face  of  the  gasket  which 

is  turned  outward  from  the  back  or  wall  2 
of  the  casing  1,  the  external  diameter  of  said 
shoulder  being  less  than  the  internal  diam- 

eter   of    the    casing.      Different    forms    of 
45  gaskets  provided  with  such  shoulder  are 

shown  in  Figs.  1,  4,  5  and  6.  In  Fig.  1  the 
shoulder  is  formed  by  an  annular  slit  in  the 
gasket  face.  Fig.  4  shows  the  gasket  of 
simple   rectangular   form   in   cross   section, 

50  while  Figs.  5  and  6  show  the  gasket  with  an 
annular  rib  forming  said  shoulder. 

6  is  the  diaphragm  of  any  suitable  metal, 
such  as  aluminum,  said  diaphragm  being 
thickest  at  its  center  and  tapering  gradually 

55  from  the  center  to  the  periphery.  The  thick- 
ness of  the  central  portion  of  the  diaphragm 

may  vary  within  limits,  as  well  as  the  thick- 
ness of  the  peripheral  portion  thereof.  I 

have  found  that  very  superior  results  are  ob- 
60  tained  by  making  the  central  portion,  when 

the  diaphragm  is  of  aluminum,  about  .015 
of  an  inch,  and  the  thickness  at  the  periph- 

ery about  .004  of  an  inch.  The  diaphragm 
may  be  made  with  one  face  thereof  plane, 

as  shown  at  7  in  Fig.  2,  and  the  other  face  65 
thereof  tapering,  as  shown  at  8  in  said  fig- 

ure, or  both  faces  may  taper  from  the  center 
toward  the  periphery,  as  shown  at  9  and 
10  (Fig.  3).     The  diaphragm  having  been 
formed  with  the  desired  taper,  is  then  pro-  70 
vided  with  a  peripheral  flange  11.    Prefer-  ~» 
ably  in  imparting  this   form  to   the   dia-           W$ 
phragm,  a  circular  disk  of  the  metal  is  cut 
from  a  sheet  thereof  having  approximately 
uniform  thickness,  and  it  is  then  struck  sev-  75 
eral  blows  in  a  suitatble  die  with  a  proper 
hammer.  This  serves,  not  only  to  impart 
the  tapering  thickness  to  the  diaphragm,  but 
also  to  harden  the  metal  and  impart  to  the 
same  a  uniform  molecular  construction.  The  80 
disk  having  been  thus  treated,  the  flange 
11  is  then  formed  thereon  by  drawing  in 
suitable  dies,  or  otherwise,  and  a  suitable 
perforation  12  having  been  provided  in  the 
center  thereof,  the  diaphragm  is  placed  in  85 
position  with  the  flange  11  engaging  the 
shoulder  5  on  the  gasket  4.  Preferably  a 
second  annular  gasket  13  of  cork,  rubber  or 
other  elastic  material  is  then  placed  against 
the  outer  face  of  the  diaphragm,  as  is  com-  90 
mon  in  this  art,  and  the  parts  are  secured 
in  position  by  any  suitable  retaining  means, 
as  for  example,  a  screw  bezel  or  ring  14. 
Any  suitable  stylus  bar  15,  fulcrumed  upon 
the  frame  of  the  sound-box,  as  at  16,  is  then  95 
secured  by  suitable  means  to  the  center  of 
the  diaphragm  at  17,  said  stylus  bar  being 
provided  with  the  usual  stylus  18  and  re- 

taining screw  19. 
With  the  parts  thus  constructed  and  as-  100 

sembled,  it  will  be  found  that  there  is  pro- 
vided a  reproducer  which  will  reproduce 

recorded  sounds  with  great  faithfulness  and 
accuracy,  and  of  remarkably  fine  quality, 
and  in  which  the  diaphragm  will  not  buckle  105 
or  become  distorted  under  the  roughest 
usage. 

For  the  purpose  of  protecting  the  surface 
of  the  diaphragm  from  atmospheric  action, 
and  for  the  further  purpose  of  enhancing  110 
the  appearance  of  the  diaphragm,  I  apply 
decalcomanias  20  on  one  or  both  faces  of 

the  diaphragm,  and  I  have  discovered  that 
the  fine  quality  of  the  reproductions  ob- 

tained is  in  no  way  impaired  when  such  de-  115 
calcomanias  are  employed. 

While  I  have,  for  convenience  of  descrip- 
tion, herein  referred  to  my  invention  as  ap- 
plied to  a  reproducer,  it  will  be  apparent  to 

those  skilled  in  the  art  that  the  same  is  120 

equally  applicable  to  sound-boxes  for  talk- 
ing machines,  whether  the  same  be  employed 

for   recording   or   reproducing   sound,    and  . 
the   claims   hereto   appended   are   intended  \ 
to  include  both  forms  of  sound-box.  125 

I  am  aware  of  the  fact  that  it  has  hereto- 
fore been  proposed  to  provide  a  diaphragm 

with  a  peripheral  flange,  and  also  that  it 
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has  been  proposed  to  construct  diaphragms 
which  are  thickest  at  their  centers  and  taper 
toward  the  periphery.  And  I  do  not  broadly 
claim  either  of  these  constructions  per  se  as 

5  of  my  invention,  but 
What  I  do  claim  is: — 
1.  In  a  sound-box  for  talking  machines, 

the  combination  of  a  frame  or  casing  hav- 
ing an  annular  seat,  a  gasket  of  elastic  ma- 

10  terial  seated  therein  said  gasket  having  an 
annular  groove  formed  in  that  face  on  the 
opposite  side  from  said  seat,  a  diaphragm 
having  a  peripheral  flange  engaging  the 
groove  in  said  gasket,  and  means  retaining 

15  said  diaphragm  in  position. 
2.  In  a  sound-box  for  talking  machines, 

the  combination  of  a  frame  or  casing  hav- 
ing an  annular  seat,  a  gasket  of  elastic  ma- 

terial seated  therein  said  gasket  having  an 
20  annular  groove  formed  in  that  face  on  the 

opposite  side  from  said  seat,  a  diaphragm 
thickest  at  its  center  and  tapering  toward 
its  periphery  and  having  a  peripheral  flange 
engaging  the   groove   in   said   gasket,   and 

25  means  retaining  said  diaphragm  in  position. 
3.  In  a  sound-box  for  talking  machines, 

the  combination  of  a  frame  or  casing  hav- 
ing an  annular  seat  therein,  a  gasket  of 

elastic  material  seated  therein  and  having 
30  an  annular  groove  formed  in  that  face  on 

the  opposite  side  from  said  seat,  a  metal 
diaphragm,  peripherally  flanged,  thickest 
at  its  center  and  tapering  toward  its  pe- 

riphery, with  its  flange  entering  the  groove 
35  in  said  gasket,  and  means  retaining  said  dia- 

phragm in  position. 
4.  In  a  sound-box  for  talking  machines, 

the  combination  of  a  frame  or  casing  hav- 
ing an  annular  seat  therein,  a  gasket   of 

4  0  elastic  material  seated  therein  and  having 
an  annular  groove  formed  in  that  face  on 
the  opposite  side  from  said  seat,  an  alumi- 

num diaphragm,  peripherally  flanged, 
thickest  at  its  center  and  tapering  toward 

4  5  its  periphery,  with  its  flange  entering  the 
groove  in  said  gasket,  and  means  retaining 
said  diaphragm  in  position. 

5.  In  a  sound-box  for  talking  machines, 
the  combination  of  a  cup  or  casing,  a  resil- 

50  ient  diaphragm-support  or  gasket  seated 
therein  and  provided  with  an  annular 
shoulder  of  less  diameter  than  the  internal 
diameter  of  said  casing,  a  diaphragm  of  less 
diameter  than  said  casing  and  having  a  pe- 

55  ripheral  flange  engaging  said  shoulder,  and 
means  retaining  said  diaphragm  in  position. 

6.  In  a  sound-box  for  talking  machines, 
the  combination  of  a  casing,  an  annular 
gasket  seated  therein  and  provided  with  an 

)  60  annular  shoulder  of  less  diameter  than  the 
internal  diameter  of  said  casing,  a  metal 
diaphragm  of  less  diameter  than  the  inter- 

nal diameter  of  said  casing  and  having  a 
peripheral   flange  engaging  said  shoulder, 

and  means  retaining  said  diaphragm  in  po-  65 
sition. 

7.  In  a  sound-box  for  talking  machines, 
the  combination  of  a  casing,  an  annular 
gasket  seated  therein  and  provided  with  an 
annular  shoulder  of  less  diameter  than  the  70 

internal  diameter  of  said  casing,  an  alumi- 
num diaphragm  of  less  diameter  than  the 

internal  diameter  of  said  casing  and  having 
a  peripheral  flange  engaging  said  shoulder, 
and  means  retaining  said  diaphragm  in  po-  75 
sition. 

8.  In  a  sound-box  for  talking  machines, 
the  combination  of  a  casing,  an  annular 
gasket  seated  therein  and  provided  with  an 
annular  shoulder  of  less  diameter  than  the  80 

internal  diameter  of  said  casing,  a  metal  dia- 
phragm thickest  at  its  center  and  tapering 

toward  its  periphery  and  having  a  periph- 
eral flange  engaging  said  shoulder,  and 

means  retaining  said  diaphragm  in  position.  85 
9.  In  a  sound-box  for  talking  machines, 

the  combination  of  a  casing,  an  annular 
gasket  seated  therein  and  provided  with  an 
annular  shoulder  of  less  diameter  than  the 

internal  diameter  of  said  casing,  an  alumi-  90 
num  diaphragm  thickest  at  its  center  and 
tapering  toward  its  periphery  and  having  a 
peripheral  flange  engaging  said  shoulder, 
and  means  retaining  said  diaphragm  in  po- 

sition. 95 

10.  In  a  sound-box  for  talking  machines, 
the  combination  of  a  casing  and  a  flanged 
aluminum  diaphragm  of  less  diameter  than 
the  internal  diameter  of  said  casing,  with 
resilient  means  supporting  said  diaphragm  100 
in  said  casing  but  out  of  contact  therewith. 

11.  In  a  sound-box  for  talking  machines, 
the  combination  of  a  casing  and  a  periph- 

erally flanged  aluminum  diaphragm  thick- 
est at  its  center  and  tapering  toward  its  105 

periphery,  with  resilient  means  supporting 
said  diaphragm  in  said  casing  but  out  of 
contact  therewith. 

12.  In  a  sound-box  for  talking  machines, 
a  diaphragm  having  a   decalcomania  pro-  110 
tecting  coat  or  covering  on  the  face  thereof. 

13.  In  a  sound-box  for  talking  machines, 
the  combination  of  a  metal  cup,  an  annular 
gasket  seated  therein  and  having  a  slit  or 
groove  formed  in  that  face  opposite  to  its  115 
seating  face,  a  peripherally  flanged  alumi- 

num diaphragm  thickest  at  its  center  and 
tapering  from  its  center  toward  its  periph- 

ery and  with  its  flange  entering  the  slit  or 
groove  in  said  gasket,  a  second  annular  120 
gasket  over  said  diaphragm,  and  means  re- 

taining said  parts  in  position. 
14.  In  a  sound-box  for  talking  machines, 

the  combination  of  a  casing,  a  peripherally 
Hanged  aluminum  diaphragm  of  decreasing  125 
thickness  from  its  center  to  its  periphery, 
and  a  pair  of  annular  elastic  gaskets  be- 

tween which  said  diaphragm  is  held  at  its 
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periphery,  one  of  said  gaskets  having  an 
annular  shoulder  engaged  by  the  flange  on 
the  diaphragm. 

15.  In  a  sound-box  for  talking  machines, 
the  combination  of  a  casing,  a  peripherally 
flanged  diaphragm  thicker  at  its  center  than 
at  its  periphery,  and  a  pair  of  annular  elas- 

tic gaskets  between  which  said  diaphragm 
is  held  at  its  periphery,  one  of  said  gaskets 

having  an  annular  shoulder  engaged  by  the  10 
nange  on  the  diaphragm. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  sub- 

scribing witnesses. 
CLINTON  E.  WOODS. 

Witnesses : 
Lauretta  T.  Neal, 
J.  S.  Griffith. 
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To  all  whom  it  may  concern ; 
Be  it  known  that  we,  Eldridge  R.  John- 

son and  Wile-urn  N.  Dennison,  both  citi- 
zens of  the  United  States,  and  residents  of 

5  the  city  of  Philadelphia,  State  of  Pennsyl- 
vania, and  Camden,  State  of  New  Jersey, 

respectively,  have  invented  certain  new  and 
useful  Improvements  in  Talking-Machines, 
of  which  the  following  is  a  full,  clear,  and 

10  complete  disclosure. 
The  main  objects  of  this  invention  are  to 

provide  in  a  talking  machine  improved 
means  for  supporting  a  sound  box  either  in 
cooperative  relation  with  a  record  or  in  an 

15  inverted  inoperative  position  above  the  rec- 
ord; to  provide  improved  means  for  limit- 

ing the  movement  of  the  sound  box  down- 
wardly from  its  operative  position;  to  pro- 

vide in  combination  with  other  elements  ad- 
20  justable  means  for  counterbalancing  the 

sound  box;  and  to  provide  other  improve- 
ments as  will  appear  hereinafter. 

In  the  accompanying  drawings,  Figure  1 
is  a  fragmentary  side  elevation  of  a  talking 

25  machine  constructed  in  accordance  with  this 
invention,  the  parts  thereof  being  shown  as 

in  operation ;  Fig.  2,  a  fragmentary  side  ele- 
vation, partly  in  vertical  section,  of  a  por- 

tion of  the  same,  the  parts  thereof  being 
30  shown  in  inoperative  position;  Fig.  3  a  frag- 

mentary top  plan  view  of  a  portion  of  the 
same;  and  Fig.  4  a  fragmentary  side  eleva- 

tion showing  a  counterbalance  for  the  sound 
box. 

35  Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  cabinet 

1,  above  and  upon  which  a  turntable  2  is 
mounted  to  rotate  about  a  vertical  axis  to 
support  a  horizontal  disk  sound  record  3, 

40  the  turntable  being  rotated  by  a  suitable 
motor  (not  shown)  arranged  within  the 
cabinet  1. 

For  supporting  sound  reproducing  and 
sound  amplifying  means,   a  longitudinally 

45  curved  supporting  bracket  4  is  attached  at 
one  end  to  the  rear  wall  of  the  cabinet  and 

extends  outwardly  and  then  upwardly  there- 
from and  carries  at  its  upper  end  and  pro- 

jecting inwardly  therefrom  a  horizontal  col- 

lar 5.     Arranged  below  and  coaxially  with  50 
the  collar  5  is  a  spring  pressed  pin  or  pivot 

6  which  projects  upwardly  from  and  is  car- 
ried by  the  bracket  4.     Within  the  collar  5 

is  fixed  a  relatively  short  vertical  tube  7 
which  projects  slightly  above  and  below  the  55 
collar  5.    The  lower  end  of  the  tube  7  tele- 

scopes over  a  flange  on  the  upper  end  of  a 
hollow  vertical  hub  8  the  lower  end  of  which 

is  closed  and  provided  with  a  suitable  recess 
in   which   engages   the   upper  end   of   the   GO 

pivot  6. For  supporting  a  sound  box  and  for  con- 
veying sounds  from  the  sound  box  to  the 

hub  8  a  substantially  straight  horizontal 
hollow  cylindrical  sound  box  arm  or  tone  65 
arm  9  is  rigidly  attached  at  one  end  to  the 
hub  8  and  communicates  therewith  through 
a  suitable  opening.  At  the  outer  or  free 
end  of  the  tone  arm  9  is  attached  a  flat  ver- 

tical disk  10  through  which  is  a  circular  70 
opening  11  which  communicates  with  the 
interior  of  the  arm  9.  The  disk  10  has  an 

extension  11'  which  projects  forwarclly 
therefrom  in  a  plane  therewith  and  then 
turns  laterally  outwardly  at  right  angles  75 
thereto  and  then  rearwardly  in  a  direction 
parallel  to  the  disk  10,  to  form  a  guide  12, 
the  function  of  which  will  be  described 
hereinafter.  The  disk  10  also  has  a  flat  ex- 

tension 13  projecting  rearwardly  therefrom  80 
in  a  plane  therewith  and  in  contact  laterally 
with  the  tone  arm  9  and  attached  thereto  for 
a  considerable  fraction  of  the  length  of  the 
arm. 

For  connecting  a  sound  box  to  the  tone  85 
arm  9,  a  substantially  flat  elongated  sound 
box  frame  or  support  14  is  pivotally  con- 

nected to  the  arm  9  by  means  of  a  horizontal 
screw  15  at  the  inner  end  of  the  flat  exten- 

sion 13  on  the  arm,  to  oscillate  in  a  vertical  90 
plane  about  the  axis  of  the  screw  and  in 
sliding  contact  with  the  flat  surfaces  of  the 
disk  10  and  its  extensions  11'  and  13.     The 
frame  14  is  widened  near  its  outer  end  to 

form  a  disk  shaped  portion  14'  of  substan-  95 
tially  the  same  diameter  as  the  disk  10  fixed 

on  the  tone  arm,  the  disk  shaped  portion  14' 
being  arranged  to  be  approximately  coaxial 
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with  the  disk  10  when  the  sound  box  is  in 

operation. 

Fixed  upon  the  disk  shaped  portion  14' 
of  the  frame  1-1  and  substantially  coaxial 

5  therewith  is  a  sound  box  1G  of  a  well  known 
construction  and  provided  with  an  outlet  17 
arranged  to  be  substantially  in  lino  with  the 
opening  11  in  the  tone  arm  when  the  sound 
box  is  in  position  for  recording  or  reproduc- 

10  ing  sound,  and  the  disk  shaped  portion  1-1' 
is  provided  with  a  corresponding  opening 
to  permit  the  sound  box  16  to  communicate 
with  the  tone  arm  9. 

To  insure  a  practically  sound  tight  joint 
15  between  the  sound  box  1(5  and  the  tone  arm 

9  when  the  sound  box  is  in  operation,  the 
outer  free  end  of  the  frame  14  is  arranged 
and  proportioned  to  engage  snugly  but  slid- 
ably  in  the  guide  12  to  maintain  the  frame 

20  in  sliding  contact  with  the  disk  10  and  its 
extensions,  when  the  sound  box  is  in  an 
operative  position. 

To    limit   the   rotary   movement    of   the 

sound  box  about  its  pivot  1">  and  to  support 
25  the  sound  box  in  an  inverted  inoperative  po- 

sition above  a  record  3  on  the  record  sup- 
port 2,  a  horizontal  pin  or  stop  18  is  fixed 

to  the  tone  arm  9  and  projects  laterally 
therefrom  into  the  path  of  the  frame  14. 

30  To  limit  the  downward  movement  of  the 
sound  box  1G  from  its  operative  position 
with  respect  to  the  tone  arm  9,  to  prevent 
the  sound  box  from  falling  into  contact 
with  the  cabinet  1,  should  the  sound  box  be 

35  moved  laterally  out  of  contact  with  the  rec- 
ord, the  frame  14  is  provided  with  a  pin  or 

stop  21  arranged  to  engage  the  upper  edge 
of  the  extension  11'  on  the  tone  arm  9  at  a 
point   in  the  movement  of  the  sound  box 

40  when  the  sound  box  is  slightly  below  its 
lowermost  operative  position  with  respect 
to  the  tone  arm. 

For     amplifying    the     sounds     delivered 
from  the  sound  box  through  the  tone  arm 

45  9,  hub  8,  and  short  tube  7,  any  suitable 
sound  amplifier  or  horn  20  may  be  arranged 
to  communicate  with  the  short  tube  7,  the 
horn  being  preferably  arranged  with  its 
smaller  end  in  telescopic  relation  with  the 

50  upper  end  of  the  short  tube  7  and  resting 
upon  the  collar  5  so  that  the  horn  may  be 
swung  about  the  vertical  axis  of  the  short 
tube  7  to  deliver  the  sound  in  any  desired 
horizontal  direction. 

55  To  adjust  the  downward  pressure  of  the 
sound  box  against  a  sound  record,  the  sound 
box  may  be  provided,  as  shown  in  Fig.  4. 
with  an  adjustable  counterbalance,  prefer- 

ably in  the  form  of  a  counterweight  23  ad- 
60  justable  longitudinally  of  a  counterbalance 

arm  22  formed  on  the  inner  end  of  the 

frame  14  and  projecting  rearwardly  there- 
from when  the  sound  box  is  in  operative 

position.     The  counterweight  23  is  held  in 

any  desired  position  of  adjustment  longi-  65 
tudinally  of  its  arm  22  by  means  of  a  set 
screw  24.  By  means  of  this  adjustable 
counterweight  the  downward  pressure  of 
the  stylus  against  the  record  may  be  ad- 

justed so  as  to  avoid  unnecessary  wear  upon  70 
the     record,     and     obviate     or     minimize  ( 
"  scratching  "  or  "  grating  ",  thus  prolong- 

ing the  life  of  the  record  and  improving  the 
quality  of  the  reproduction. 

It  is  thought  that  the  construction  and  75 
operation  of  this  device  will  be  fully  under- 

stood from  the  foregoing  description.     It  is 
to  be  noted  that  in  the  operation  of  the  de- 

vice, the  tone  arm  9  swings  in  a  plane  sub- 
stantially parallel  to  and  above  the  record  80 

3  and  record  support  2  about  a  vertical  axis, 
and  the  sound  box  10  swings  laterally  in  uni- 

son with  the  tone  arm  9  and  also  swings  ver- 
tically with  respect  to  the  tone  arm  about  a 

horizontal  axis  fixed  with  respect  to  the  tone  85 
arm   and   extending   transversely    with   re- 

spect to  the  longitudinal  axis  of  the  tone 
arm. 

It  is  to  be  understood  that  this  invention 

is  not  limited  in  its  application  to  the  spe-  90 
cific  construction  hereinbefore  described 

but  might  be  applied  in  various  forms  with- 
out departing  from  the  spirit  of  the  in- 

vention or  the  scope  of  the  appended  claims. 

Having  thus  fully  described  this  inven-  95 
tion,  we  claim  and  desire  to  protect  by  Let- 

ters Patent  of  the  United  States: 
1.  In  a  sound  recording  or  reproducing 

machine,    the    combination    with    a    hollow 
arm  or  tube  limited  to  move  in  one  plane  100 
only,  of  a  sound  box  carried  by  said  arm 
and  slidably  mounted  adjacent  the  free  end 
of  said   arm   to   move   in   a   direction  sub- 

stantially perpendicular  to  said  plane,  and 
having  lateral  communication  with  the  in-  105 
terior  of  said  arm. 

2.  In  a  sound  recording  or  reproducing 
mechanism,  the  combination  with  a  hollow 
arm  or  tube  limited  to  swing  in  one  plane 
only,  of  a  sound  box  carried  by  said  arm  110 
and  slidably  mounted  at  one  side  and  ad- 

jacent the  free  end  of  said  arm  and  adapted 
to  move  in  a  direction  substantially  per- 

pendicular to  said  plane  and  having  com- 
munication with  the  interior  of  said  arm.       115 

3.  In  a  recording  or  reproducing  mecha- 
nism, a  x'ecord  support,  a  hollow  arm  or  tube 

pivoted  to  be  movable  only  in  a  plane  paral- 
lel to  the  record  support,  a  disk  having  an 

opening  therein  fixed  adjacent  to  the  end  120 
of  said  arm.  said  opening  communicating 
with  the  interior  of  said  arm,  a  plate  piv- 

oted to  the  side  of  said  arm  and  slidably 
contacting  with  said  disk,  and  a  sound  box 
carried  by  said  plate  and  having  an  open-  125 
ing  communicating  with  the  opening  in  the 

disk. 
4.  In  a  sound  recorder  or  reproducer,  the 
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combination  with  a  hollow  sound  conveying 
arm  provided  with  means  forming  a  flat 
apertured  external  surface,  of  a  sound  box 
pivoted  thereto  and  having  a  flat  apertured 

5  surface  slidably  engaging  against  said  first 
mentioned  surface  to  establish  communica- 

tion between  said  arm  and  said  box,  said 
sound  box  being  movable  to  move  the  aper- 

tures in  the  said  sound  box  and  arm  out  of 
10  communication  with  each  other. 

5.  In  a  talking  machine,  the  combination 

with  a  record  support,  of  a  hollow  arm  piv- 
oted to  move  only  in  a  plane  parallel  to 

said  support,  a  disk  fixed  on  said  arm  and 
15  having  an  opening  communicating  with  the 

interior  of  said  arm,  means  on  said  disk 

forming  a  guide,  a  sound  box  support  piv- 
oted to  said  arm  and  having  a  disk  portion 

provided  with   an  opening  therein,  means 
20  on  said  disk  portion  for  engaging  said 

guide,  and  a  sound  box  mounted  upon  said 
disk  portion  and  communicating  through 
the  opening  therein  with  the  said  opening 
in  the  said  arm. 

25  6.  In  a  talking  machine,  the  combination 
with  a  record  support,  of  a  hollow  arm  piv- 

oted to  move  only  in  a  plane  parallel  to  said 
support,  a  disk  fixed  on  said  arm  and  hav- 

ing an  opening  communicating  with  the  in- 
30  terior  of  said  arm,  means  on  said  disk  form- 

ing a  guide,  a  sound  box  support  pivoted  to 
said  arm  and  having  a  disk  portion  provided 
with  an  opening  therein,  means  on  said  disk 
portion  for  engaging  said  guide,  a  sound 

35  box  mounted  upon  said  disk  portion  and 
communicating  through  the  opening  therein 
with  the  said  opening  in  the  said  arm,  and 
a  stop  arranged  to  limit  the  rotary  move- 

ment of  said  disk  portion. 
40  7.  In  a  talking  machine,  a  record  sup- 

port, a  hollow  sound  conducting  arm  mov- 
able only  in  a  plane  substantially  parallel 

with  said  support,  a  sound  box  mounted 
upon,  communicating  with  and  movable  in- 

45  dependently  of  said  arm  toward  and  away 
from  the  record  support,  and  a  counterbal- 

ance for  said  sound  box  independent  of  said 
arm. 

8.  In  a  talking  machine,  the  combination 
50  with  a  rotary  record  support,  of  a  hollow 

sound  conveying  arm,  a  sound  box  communi- 
cating with  said  arm  and  movable  with  re- 

spect thereto  toward  and  away  from  said 
support,  and  means  to  counterbalance  said 

55  sound  box. 
9.  In  a  talking  machine,  the  combination 

with  a  rotary  record  support,  of  a  hollow 
sound  conveying  arm  movable  in  a  predeter- 

mined  path,   a   sound   box   communicating 
60  with  said  arm  and  movable  in  unison  there- 

with across  said  record  support,  and  mov- 
able with  respect  thereto  toward  and  away 

from  said  record  support,  and  means  to 
counterbalance  said  sound  box. 

10.  In  a  talking  machine,  the  combination  65 
with  a  record  support,  of  a  hollow  arm  piv- 

oted to  swing  across  said  support,  a  sound 
box  supporting  plate  pivoted  adjacent  the 
free  end  of  said  arm,  a  sound  box  carried 
by  said  supporting  plate,  and  means  on  said  70 
supporting  plate  to  counterbalance  said 
sound  box. 

11.  In  a  talking  machine,  the  combination 
with  a  record  support,  of  an  arm  pivoted  to 

swing  across  said  support,  a  sound  box  sup-  75 
porting  plate  pivoted  to  said  arm,  a  sound 
box  carried  by  said  supporting  plate,  and 
means  carried  by  said  supporting  plate  and 
adjustable  thereon  for  counterbalancing  said 
sound  box.  80 

12.  In  a  sound  recorder  or  reproducer,  a 
hollow  sound  conducting  arm,  a  sound  box 
mounted  upon  said  arm  communicating  with 
and  movable  relatively  thereto,  and  means 
rigid  with  said  box  to  counterbalance  said  85 

box. 
13.  In  a  sound  recorder  or  reproducer,  a 

hollow  movable  sound  conducting  arm,  a 
sound  box  mounted  upon  said  arm  communi- 

cating therewith  and  movable  relatively  90 
thereto,  and  means  to  counterbalance  said 
box. 

14.  In  a  sound  recorder  or  reproducer,  a 
sound  conveying  arm  having  a  flat  aper- 

tured external  portion,  a  sound  box  pivoted  95 
to  said  arm  and  having  a  corresponding  flat 
apertured  external  portion  bearing  against 
said  flat  portion  of  said  arm  to  establish 
communication  between  said  arm  and  said 
box,  and  means  to  counterbalance  said  box.  100 

15.  In  a  sound  recorder  or  reproducer,  a 

sound  conveying  arm  having  a  flat  aper- 
tured external  portion,  a  sound  box  pivoted 

to  said  arm  and  having  a  corresponding  flat 
apertured  external  portion  bearing  against  105 
said  flat  portion  of  said  arm  to  establish 
communication  between  said  arm  and  said 
box,  and  a  lateral  extension  on  the  box  to 
counterbalance  said  box. 

16.  In  a  recording  or  reproducing  mecha-  no 
nism,  the  combination  with  a  record  sup- 

port and  a  hollow  sound  conveying  arm  piv- 
oted at  one  end  to  swing  across  the  face  of 

the  record  support,  a  sound  box  pivoted  ad- 
jacent the  free  end  of  said  arm  and  com-  115 

municating  therewith,  and  means  to  counter- 
balance said  box. 

17.  In  a  sound  recording  or  reproducing 
apparatus,  a  sound  conveying  arm  having 
an  opening  therein,  a  sound  box  carried  by  120 
said  arm  and  movable  with  respect  thereto 
into  and  out  of  communication  with  said 

opening  about  an  axis  transverse  to  the  lon- 
gitudinal axis  of  said  arm,  and  means  limit- 

ing the  motion  of  said  box  about  said  axis.       125 
IS.  In  a  sound  recording  or  reproducing 

apparatus,  a  movable  sound  conveying  arm 
having  an  opening  therein,  a  sound  box  car- 



1,146,200 

10 

ried  by  said  arm  and  movable  into  and  out 
of  communication  with  said  opening  about 
an  axis  transverse  to  the  longitudinal  axis  of 
said  arm,  and  means  to  hold  said  box  in  an 
inoperative  position. 

19.  In  a  sound  recorder  or  reproducer,  a 

record  support,  a  sound  conveying  arm  mov- 
able over  the  face  of  the  record  support,  a 

sound  box  pivoted  to  said  arm,  communicat- 
ing therewith  and  movable  independently 

thereof,  and  a  stud  carried  by  said  arm 
whereby  said  box  may  be  held  out  of  opera- 

tive position. 
Signed  by  me,  the  said  Eldridge  R.  John- 

son,   at    Philadelphia,    Pennsylvania,    this  15 
26th  day  of  August,  A.  D.,  1902. 

ELDRIDGE  R.  JOHNSON. 
Witnesses : 

Jno.  T.  Cross, 
Chas.  K.  Bennett. 

Signed  by  me,  the  said  Wilbtjrn  N.  Den- 
nison,  at  Philadelphia,  Pa.,  this  4th  day  of 
September,  A.  D.,  1902. 

WILBURN  N.  DENNISON. 

Witnesses : 
Jno.  T.  Cross, 
Lewis  H.  Van  Dusen. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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Application  filed  May  21, 1909.     Serial  No.  497,549. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  C.  Miller,  a 

citizen  of  the  United  States,  residing  at 
Waterford,  in  the  county  of  Saratoga  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Cabinet 
Sound-Reproducing  Machines,  of  which  the 
following  is  a  specification. 
My  invention  relates  to  improvements  in 

10  sound  reproducing  machines. 
One  of  the  objects  of  this  invention  is  to 

provide  a  supplemental  cabinet  unit  having 
a  sound  modifying  chamber  with  a  sound 
passage  therethrough,  said  cabinet  unit  be- 

15  ing  associated  with  any  of  the  well  known 
types  of  talking  machines  in  order  to  vary 
the  reproduced  sound.  The  unit  is  so  con- 

structed that  it  may  be  readily  associated 
with  a  talking  machine  or  removed  there- 

20  from  to  permit  said  parts  to  be  employed  in 
conjunction  with  each  other  or  to  enable 
the  talking  machine  to  be  used  alone,  accord- 

ing as  desired. 
A  further  object  of  the  invention  is  to 

25  provide  a  sound  chamber  having  a  sound 
passage  therethrough  and  inclosing  a  plu- 

rality of  spaced  partition  members  which 
subdivide  the  interior  of  said  chamber  and 
act  on  the  sound  waves. 

30  For  a  full,  clear,  and  exact  description  of 
my  present  invention,  reference  may  be  had 
to  the  following  specification  and  to  the  ac- 

companying drawings  forming  a  part  there- 
of, in  which: — 

85  Figure  1  is  a  side  elevation  of  a  cabinet 
unit  partly  broken  away,  and  a  talking  ma- 

chine of  the  Victrola  type  associated  there- 
with. Fig.  2  is  a  plan  view  of  one  of  the 

partition  members  employed  in  the  cabinet 
40  unit.  Fig.  3  is  a  similar  view  of  another 

one  of  the  partition  members.  Fig.  4  is  a 
view  similar  to  Fig.  1,  but  illustrating  the 
use  of  the  cabinet  unit  with  a  talking  ma- 

chine having  an  exposed  amplifier.    Fig.  5 
45  is  a  plan  view  of  a  cabinet  unit  with  still  a 

further  style  of  talking  machine,  the  said 
unit  being  shown  partially  in  section. 

The  numeral  1  indicates  a  hollow  cab- 

|      inet  unit  providing  a  sound  chamber  la,  and 
60  having  a  passage  therethrough  for  the 

sound.  Arranged  within  the  sound  cham- 
ber la,  in  inclined  position,  are  two  spaced 

substantially  parallel  partition  members  8 
and  10,  which  serve  to  subdivide  the  interior 

55  of  the  chamber  into  separate  resonating  sub- 

compartments  as  shown.  The  partition 
member  8  is  provided  with  a  plurality  of 
perforations  or  openings  9  for  the  passage 
of  sound,  and  the  partition  member  10  com- 

prises a  frame  10a,  across  which  are  60 
stretched  strings  or  wires  11,  extending  sub- 

stantially parallel  and  spaced  apart  to  form 
sound  passages. 
In  order  to  provide  a  sound  passage 

through  the  chamber  la,  the  cabinet  is  65 
formed  in  a  side  wall  thereof  with  an  inlet 

opening  2  preferably  located  at  a  point  be- 
tween the  partition  members,  and  a  plu- 

rality of  outlet  openings  3  are  provided  in 
the  cabinet  at  points  on  opposite  sides  of  70 
the  partition  members  from  said  inlet  open- 

ing, whereby  to  cause  the  sound  waves  to 
pass  through  the  entire  chamber  and  be 
acted  upon  by  said  partition  members. 

Fig.  1  of  the  drawings  illustrates  the  use  75 
of  my  improved  cabinet  unit  in  connection 
with  a  talking  machine  15  of  the  Victrola 
type,  and  for  convenience  a  flexible  or  other 
suitable  sound  conduit  16  is  interposed  be- 

tween said  talking  machine  and  the  cabinet  80 
unit,  but  it  will  be  apparent  that  this  is  not 
essential.     The  talking  machine  shown  in 

Fig.  1  comprises  a  cabinet  17,  a  motor  I7a, 
a  reproducer  18,  and  a  sound  tube  and  am- 

plifier   19,    all    said    parts    being    of    well  85 
known  construction  and  specifically  form- 

ing no  part  of  the  present  invention. 
In  the  application  of  the  invention  shown 

in  Fig.  4,  the  cabinet  unit  is  provided  on 

one  of  its  side  walls  with  a  shelf  19a,  on  90 
which  is  supported  a  talking  machine  20. 
This  talking  machine  is  of  the  exposed  horn 
type,  and  includes  a  casing  21,  a  reproducer 
22,  and  an  exposed  sound  conveyer  and 
amplifier  23.  The  mouth  of  the  amplifier  95 
is  fitted  in,  or  is  in  communication  with  the 
inlet  opening  2,  and  the  talking  machine 

may  be  adjusted  upon  the  shelf  19a  for  this 

purpose. 
In  Fig.  5  a  talking  machine  30  of  the  10° 

Aux-e-to-phone  type  has  my  improved  cab- 
inet unit  associated  therewith,  an  amplifier 

31  being  used  to  convey  the  sound  to  the 
sound  chamber  la.  The  mouth  of  the  ampli- 

fier 31  is  fitted  in  or  communicates  with  the  105 
opening  2,  as  shown. 

In  the  operation  of  any  one  of  the  appli- 
cations of  the  invention,  as  above  illustrated, 

the  reproduced  sound  from  the  talking  ma- 
chine is  introduced  into  the  sound  cham-  110 
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ber  of  the  cabinet  unit  through  the  inlet 
opening  2,  and  because  of  the  construction 
and  arrangement  of  the  partition  members 
and  the  location  of  the  outlet  openings  3, 

5  the  reproducing  means  is  in  communication 
with  the  entire  chamber  and  the  sound 

waves  in  their  passage  through  the  chamber 
are  brought  into  contact  with  and  acted 
upon  by  the  partition  members. 

10  Obviously,  by  providing  a  cabinet  unit 
havings  the  characteristics  mentioned,  it  is 

possible  by  placing  the  amplifier  of  an  ordi- 
nary talking  machine,  in  communication 

with  the  inlet  opening  2,  to  modify  the  re- 
16  production  of  any  particular  selection, 

without  making  any  alteration  or  change  in 
the  talking  machine.  If  it  is  desired  to 
use  the  talking  machine  without  employing 
the  cabinet  unit,  the  operator  may  readily 

20  separate  the  same,  as  the  two  are  wholly  in- 
dependent of  each  other. 

It  is  evident  that  the  term  "  sound  cham- 
ber "  as  herein  employed  in  the  specification 

and  claims,  comprehends  any  sound  chamber 
25  with  a  sound  passage  therethrough  for  mod- 

ifying or  amplifying  reproduced  sound,  and 
it  is  to  be  understood  of  course  that  the 
spaced  partitions. inclosed  within  said  sound 
chamber  may  be  of  any  suitable  form  or 

30  construction  within  the  purview  of  the  ap- 
pended claims, 

What  I  claim  is: — 
1.  In  a  talking  machine,  the  combination 

of  a  hollow  body  having  a  sound  chamber 
35  with  an  inlet  and  outlet  for  sound,  sound 

reproducing  means  in  communication  with 
said  entire  chamber,  and  a  plurality  of 
spaced  partition  members  mounted  within 
said   sound   chamber   and   subdividing   the 

40  interior  thereof  and  acting  on  the  sound 
waves. 

2.  In  a  talking  machine,  the  combination 
of  a  hollow  body  having  a  sound  chamber 
with  an  inlet  and  outlet  for  sound,  sound 

45  reproducing  means  located,  outside  of  said 
chamber  and  in  communication  with  said 
entire  chamber,  and  a  plurality  of  spaced 
partition  members  mounted  within  said 
sound  chamber  and  subdividing  the  interior 

6°  thereof  and  acting  on  the  sound  waves. 
3.  In  a  talking  machine,  the  combination 

of  a  hollow  body  having  a  sound  chamber 
with  an  inlet  and  an  outlet  for  sound,  sound 
reproducing  means  in  communication  with 

55  said  inlet,  the  sound  passing  through  said 
entire  chamber,  and  a  plurality  of  spaced 
partition  members  within  said  sound  cham- 

ber and  subdividing  the  interior  thereof. 
4.  In  a  talking  machine,  the  combination 

60  of  a  hollow  body  having  a  sound  chamber 
with  an  inlet  and  an  outlet  for  sound, 
sound  reproducing  means  in  communication 
with  said  entire  chamber,  and  a  plurality  of 

spaced  partition  members  within  and  ex- 
*6   tending  entirely   between   certain   walls   of 

said  chamber  and  subdividing  the  interior 
thereof. 

5.  In  a  talking  machine,  the  combination 
of  a  hollow  body  having  a  sound  chamber 
with  an  inlet  and  outlet  for  sound,  sound  re-  70 
producing   means    in   communication   with  ^ 
said    entire   chamber,    and   a   plurality   of  Q 
spaced  substantially  parallel  partition  mem- 

bers mounted  within  said  sound  chamber 

and  subdividing  the  interior  thereof  and  act-  75 
ing  on  the  sound  waves. 

6.  In  a  talking  machine,  the  combination 
of  a  hollow  body  having  a  sound  chamber 
with  an  inlet  and  an  outlet  for  sound,  sound 
reproducing  means  in  communication  with  80 
said  entire  chamber,  and  a  plurality  of 

spaced  partition  members  within  and  ex- 
tending between  opposite  walls  of  said 

chamber  and  svibdividing  the  interior  there- 
of and  acting  on  the  sound  waves.  85 
7.  In  a  talking  machine,  the  combination 

of  a  hollow  body  having  a  sound  chamber 
with  an  inlet  and  outlet  for  sound,  sound 
reproducing  means  in  communication  with 
said  inlet  and  thereby  with  said  entire  cham-  90 
ber,  and  a  partition  member  within  said 
chamber  and  subdividing  the  interior  there- 

of and  acting  on.  the  sound  waves,  said  par- 
tition member  being  inclined  with  respect 

to  the  longitudinal  axis  of  said  chamber.         95 
8.  In  a  talking  machine,  the  combination 

of  a.  hollow  body  having  a  sound  chamber 
with  an  inlet  and  an  outlet  for  sound,  sound 
reproducing  means  in  communication  with 
said  entire  chamber,  and  a  partition  mem-  100 
ber  having  openings  therethrough,  said 
member  being  mounted  within  said  sound 
chamber  and  subdividing  the  interior  there- 

of and  acting  on  the  sound  waves. 
9.  In,  a,  talking:  machine,  the  combination  105 

of  a  hollow  body  having  a  sound  chamber 
with  an  inlet  and  outlet  for  sound,  sound 
reproducing  means  hi  communication  with 
said  entire  chamber,  and  a  partition  member 
within  said  chamber  and  subdividing  the  110 
interior  thereof  and  acting  on  the  sound 
waves,  the  said  inlet  and  outlet  for  sound 
being  located  on  opposite  sides  of  the  plane 
of  said'  partition  member. 

10.  In   combination  Avith  a   talking  ma-  115 
chine  including  sound  reproducing  means 

and  sound  amplifying  means  communicat- 
ing  therewith,   of   a   supplemental   cabinet 

unit  having,  a   sound,  modifying   chamber 
with   a  sound  passage  therethrough,   into  120 
which   said    amplifying   means    discharges 
the  sound,  said  cabinet  unit  being  independ- 

ent of  said  talking  machine  and  separable 
from  said  amplifying  means,  and  said  talk-  t 

ing  machine  being  substantially  outside  of  125    ™ said  cabinet  unit. 

11.  The  combination  with  a  talking  ma- 
chine including  sound  reproducing  means 

and  a  sound  conduit,  of  a  supplemental  cabi- 
net unit  having  a  sound  modifying  chamber  130 
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with  a  sound  passage  therethrough,  into 
which  said  conduit  discharges  the  sound, 
said  supplemental  unit  being  independent 
of  said  talking  machine  and  separable  from 
said  conduit,  and  said  talking  machine  be- 

ing substantially  outside  of  said  cabinet 
unit. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

HENKY  C.  MILLEK. 

Witnesses : 
F.  F.  Follet, 
H.  S.  Ltjcier. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States,  and  a  resident 
of  East  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  made  a  certain 
new  and  useful  Invention  in  Methods  of 

Molding  Duplicate  Sound-Records  and 
other  Objects,  of  which  the  following  is  a 
description. 

10  The  object  of  my  invention  is  to  provide 
a  method  of  molding  sound  records  and 
other  objects  from  substances  which  are  not 
adapted  to  be  molded  by  the  well  known 
methods. 

15  The  invention  relates  more  particularly 
to  a  method  of  molding  substances  which  in 
their  final  stage  are  non-plastic  at  such  tem- 

peratures as  may  be  used  without  injury  to 
the  substance  or  the  matrix. 

20  By  means  of  the  method  herein  described, 
I  am  enabled  to  mold  sound  records,  both 
cylindrical  and  disk,  from  such  bodies  as  are 
produced  when  albumenoids  and  caseins  are 
combined  with  formaldehyde  or  other  alde- 

25  hydes  or  equivalent  substances,  and  the  vari- 
ous non-plastic  condensation  products  of 

phenols,  their  homologues,  their  polymers 
and  derivatives.  These  bodies  bave  not 

heretofore    been    successfully    molded    into 
30  sound  records,  but  are  adapted  to  form  ex- 

cellent sound  records  if  successfully  molded, 
because  of  their  physical  qualities,  which  are 

especially  useful  for  the  purpose.  Hereto- 
fore, sound  records  or  other  objects  could 

35  only  be  molded  from  such  substances  by 
molding  the  material  in  the  earlier  plastic 
stages  of  its  formation  and  completing  the 
reaction  of  formation  in  the  matrix,  where- 

by a  more  or  less  porous  and  bubbly  mass 
40  resulted,  or  by  molding  the  substances  in  a 

plastic  incomplete  state  and  subsequently 
treating  the  article  with  formaldehyde  gas 
or  liquid  solution  to  harden  the  same.  In 
both   cases  the  resulting  product   was  not 

45  suitable  for  sound  records  because  of  air 
or  gas  bubbles  and  imperfections  of  surface 
which  caused  foreign  noises  when  the  record 
thus  formed  wns  reproduced,  and  otherwise 
impaired  the  quality  of  the  sound  record. 

50  In  the  present  invention,  these  defects  are 
eliminated,  and  a  sound  record  may  be  pro- 

duced which  is  most  refractory  to  the  wear- 
ing action  of  the  reproducing  stylus,  and 

which  is  not  deteriorated  by  the  effects  of 
heat,  moisture,  handling  and  the  action  of  55 
the  atmosphere  thereon. 

The  invention  may  be  practised  in  a  num- ber of  ways. 

Attention  is  hereby  directed  to  the   ac- 
companying drawings,  forming  part  of  this  60 

specification,  and  representing  apparatus  in 
which  my  process  may  be  carried  out. 

Figure  1  is  an  elevation,  partly  in  section, 
of  a  suitable  rotatable  mold  in  which  a  cy- 

lindrical sound  record  may  be  formed  ac-  65 
cording  to  the  process  disclosed  in  this  ap- 

plication, and  Fig.  2  is  a  similar  view  of 
modified  apparatus  adapted  to  the  same 

purpose. In  carrying  out  the  invention,  ingredients  7  o 
such  as  albumenoids,  caseins,  gelatins,  phe- 

nols and  their  polymers,  etc.,  together  with 
an  aldehyde,  such  as  formaldehyde  or  other 
substance  containing  the  methylene  radical 
CH,,  may  be  mixed  together  with  a  suitable  7  5 
condensing  or  catalytic  agent  and  allowed 
to  react  with  the  application  of  heat  to  form 
a  liquid  or  plastic  mass,  which  is  then  intro- 

duced into  a  matrix  such  as  that  shown  in 
either  of  the  figures,  in  which  final  reaction  80 
by  which  the  non-plastic  final  product  is 
formed  is  caused  to  ensue  with  application 
of  heat  while  the  record  is  being  molded. 
Or  secondly,  the  body  which  it  is  intended 
to  use  as  the  basis  of  the  substance,  such  as  85 
gelatin   or   casein   mass,   may   be   rendered 
plastic  by  water  and  heat  and  then  intro- 

duced into  the  matrix,  and  formaldehyde  or 
equivalent  agent  with  or  without  a  catalytic 
or  condensing  agent  may  be  subsequently  90 
introduced,  either  in  liquid  or  gaseous  form 
into  the  matrix,  and  the  matrix  and  its  con- 

tents heated  to  hasten  the  completion  of  the 
condensation   reaction   and   the   equivalent 
polymerization  or  other  hardening  process,  9  5 
which  results  in  the  formation  of  the  final 

non-plastic  product.    Or  thirdly,  a  substance 
in  liquid  or  plastic  state  may  be  introduced 
into  the  matrix  together  with  a  catalytic  or 
other  condensing  agent,  the  substance  so  pro-  ]  00 
duced  being  of  such  a  character  that  polym- 

erization or  equivalent  hardening  action  of 
the   substance  to   a   non-plastic   permanent 
state  will  be  induced  in  the  matrix  by  heat. 
As  an  example  of  the  last  mentioned  proc-  105 
ess,  a  condensation  product  of  phenol  with 
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an  aldehyde  or  other  methylene-containing 
substance  may  be  formed  by  mixing  a  phe- 

nol, as  the  well  known  phenol,  carbolic  acid, 
C6H5OH,  with  an  aldehyde  such  as  formal- 

5  dehyde,  CTI20?  in  equal  molecular  propor- 
tions and  combined  by  heat  and  pressure, 

without  the  addition,  however,  of  a  catalytic 

or  condensing  agent.  The  product  thus  ob- 
tained should,  to  obtain  the  best  results,  be 

10  evaporated  to  remove  excess  of  formalde- 
hyde and  water  at  a  temperature  not  ex- 

ceeding 280  degrees  F.,  and  the  product  ob- 
tained is  soluble  and  plastic  or  may  be  ren- 

dered plastic  by  heat,  and  this  is  combined 
15  with  a  condensing  or  catalytic  agent,  and  a 

small  quantity  of  a  polymerized  aldehyde 
or  other  methylene-containing  substance 
such  as  paraformaldehyde,  both  preferably 
in     anhydroxis     condition,     and     properly 

20  mixed.  Such  a  condensing  agent  may  be 
either  an  acid  or  a  basic  substance.  I  prefer, 
however,  to  use  small  quantities  of  acid  radi- 

cals or  substances  which  will  yield  a  free 
acid  radical,  such  as  pinene  hydrochlorid, 

25  sublimed  aluminium  chlorid,  stannic  chlo- 
rid,  etc.,  because  of  their  rapid  action.  This 
condensing  agent  may  be  added  to  the  mass 
at  a  relatively  low  temperature  as  by  dis- 

solving the  mass  in  a  volatile  solvent  and 
30  then  adding  the  condensing  agent  and  para- 

formaldehyde, whereupon  the  product  may 
be  poured  into  the  matrix  and  subjected  to 
subsequent  heat  treatment  while  the  record 
is  being  formed. 

35  In  the  first  and  third  methods  referred  to 

above,  a  preliminary  reaction  is  caused  be- 
tween the  different  ingredients  before  the 

same  are  introduced  into  the  mold,  the  final 

reaction  only  taking  place  in  the  mold  dur- 
40  ing  the  formation  of  the  record  by  the  mold- 

ing process,  whereas  in  the  second  of  the 
three  methods  mentioned,  the  entire  reac- 

tion between  the  ingredients  takes  place  in 
the  mold  during  the  formation  of  the  rec- 

45  ord.  In  all  of  these  specific  methods  the 
final  product  is  formed  in  situ  in  the  mold 
in  which  the  record  or  other  object  cast  is 
formed  by  a  centrifugal  action,  the  process 
used  being  that  commonly  known  as  spin- 

50  ning. 

By  the  method  above  outlined,  the  dele- 
terious effects  due  to  porosity  because  of  the 

setting  or  hardening  or  changing  from  the 
plastic  to  the  non-plastic  state  while  the 

55  mass  is  evolving  gases,  may  be  prevented  by 
the  pressure  exerted  on  the  mass  by  the  cen- 

trifugal action  induced  by  the  relatively 
high  speeds  at  which  the  matrix  is  rotated. 
Such  a  process  is  described  and  claimed  in 

60  my  application  No.  4-93,416,  filed  on  even 
date  herewith.  In  the  application  referred 

to,  the  force  induced  by  the  centrifugal  ac- 
tion alone  is  depended  upon  to  counteract 

the  .tension  of  dissociation  of  the  mass  being 
05  molded  so  that  the  formation  of  gas  is  pre- 

vented or  retarded  and  minimized  at  the 
temperature  necessaiy  to  rapidly  perform 
the  reaction.  In  this  present  application,  in 
addition  to  the  pressure  developed  by  the 
centrifugal  action  of  the  molding  process,  a  7q 
further  and  external  pressure  is  also  applied 
to  the  mass  during  the  molding  operation. 
This  process  will  be  useful  where  it  is  neces- 

sary to  obtain  greater  pressure  than  is  af- 
forded by  the  centrifugal  force  of  the  rotat-  75 

ing  mass  of  material  at  the  speed  of  rotation 
which  is  found  desirable,  or  where  it  is  de- 

sirable to  increase  the  temperature  and  thus 
hasten  the  reaction  without  a  further  speed- 

ing up  of  the  apparatus.  This  additional  80 
pressure  may  be  obtained  in  either  of  two 
ways.  It  may  be  obtained  by  forcing  .a 
charge  of  compressed  formaldehyde  gas  or 
equivalent  agent  into  the  mold,  which  is  then 
sealed  and  the  reaction  carried  out.  This  g5 
method  is  applicable  in  cases  in  which  the 
formaldehyde  or  equivalent  agent  is  intro- 

duced in  the  mold  in  a  gaseous  state,  as  it 
may  be,  for  example,  in  the  second  of  the 
three  specific  methods  described  above.  Or  90 
secondly,  in  cases  in  which  the  formaldehyde 
or  equivalent  agent  is  introduced  into  the 
matrix  in  liquid  form  or  into  a  liquid  or 
plastic  mass  in  which  the  formaldehyde  or 
its  equivalent  has  already  been  incorporated,  95 
pressure  may  be  obtained  by  forcing  a 
charge  of  compressed  air  into  the  mold,  or 
by  forcing  into  the  mold  a  charge  of  any 
other  compressed  gas  of  such  a  character 
that  it  will  not  affect  the  reaction  taking  ioq 
place  therein.  Or  again,  reaction  might  be 
allowed  to  take  place  in  an  uncovered  mold 
placed  in  the  pressure  chamber  in  which 
pressure  of  the  desired  amount  to  reinforce 
that  furnished  by  the  centrifugal  action  may  105 
be  developed. 

Eeferring  to  the  drawings,  the  mold  1  in 
Fig.  1  may  be  inserted  within  the  rotatable 
container  2,  which  is  integral  with  or  seemed 
to  the  spindle  3,  which  is  adapted  to  be  ro-  no 
fated  within  the  bearings  4  and  5  of  the 
casting  6.  The  mold  may,  of  course,  be  ro- 

tated in  either  a  vertical  or  a  horizontal  po- 
sition, but  I  prefer  to  use  the  vertical  method 

of  spinning  the  mold  by  centrifugal  action,  115 
because  of  the  high  speeds  which  may  readily 
be  secured  by  this  method.  The  spindle  3 
may  be  rotated  by  means  of  the  belt  wheel  7 
secured  to  the  spindle  3,  over  which  a  belt 
driven  from  any  convenient  source  of  power  120 
is  adapted  to  be  placed,  or  the  spindle  3 
may  be  rotated  by  an  individual  drive,  as 
by  the  direct  connection  of  some  prime 
mover  thereto,  as  is  disclosed  in  application 
of  Avlesworth  and  Aiken  No.  495,301,  filed  125 

May 'll,  1909,  upon  which  IT.  S.  Patent  No. 1.041.948  has  been  granted.  After  the  ma- 
terial has  been  placed  within  the  mold  1,  the 

cap  S  is  screwed  or  otherwise  secured  upon 
the  container  2,  and  the  charge  of  aldehyde  130 
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or  other  compressed  gas  desired  is  intro- 
duced through  passageway  9  formed  in  the 

tube  10,  the  passageway  9  being  provided 
with  a  valve  11  for  closing  the  same  after 

5  the  charge  of  gas  has  been  introduced.  The 
tube  10  may  be  provided  with  a  counter- 
weighted  portion  12,  if  desirable,  to  counter- 

balance the  valve  11  during  the  rotation  of 
the  mold.     The  container,  the  mold  and  its 

10  contents  may  be  maintained  at  the  desired 
temperature  by  any  convenient  means  as  by 
the  burner  13.  The  record  14  is  formed  on 
the  record  surface  of  the  mold  1  after  the 
passageway  9  has  been  closed  by  the  valve 

15  11  by  the  centrifugal  action  induced  by  the 
high  speed  of  rotation  of  the  mold.  Dur- 

ing this  operation  the  final  reaction  between 
the  ingredients  of  the  composition  ensues, 
changing  the  same  into  a  non-plastic  body 

20  which,  as  in  the  case  of  the  resinized  phenol 
condensation  products,  may  also  be  insoluble 
in  all  ordinary  solvents  except  boiling  con- 

centrated sulfuric  acid,  and  also  infusible. 
Less  time  is  consumed  in  the  molding  opera- 

25  tion  with  the  use  of  high  temperatures  dur- 
ing the  final  reaction,  and  also  the  greater 

will  be  the  tendency  to  the  evolution  of  gases, 
necessitating  an  increase  of  pressure  to  coun- 

teract  the    same    as   the    temperatures    are 
30   raised  to  lessen  the  time  factor.     Good  re- 

sults are  obtained  with  the  use  of  tempera- 
tures above  320  degrees  F.  in  the  case  of  the 

resinized  phenol  condensation  products. 
Eef erring  to  Fig.  2  of  the  drawings,  a 

35  convenient  form  of  apparatus  for  carrying 
out  the  above  described  processes  are  here 
disclosed.  Here  the  mold  1  is  placed  with- 

in the  container  2,  which  is  formed  integral 
with  a  spindle  in  the  form  of  a  stepped  bear- 

40  ing  3',  which  may  be  driven  by  any  con- 
venient means  as  by  the  belt  pulley  V . 

The  apparatus  shown  is  arranged  for  a  ver- 
tical spinning  operation,  the  stepped  spin- 

dle 3'  being  supported  by  any  convenient 
45  means  as  the  balls  14  and  15.  The  stepped 

spindle  3'  is  formed  with  a  central  passage- 
way into  which  is  inserted  the  end  of  the 

stationary  pipe  16  bv  which  the  charge  of 

compi'essed  gas  may  be  introduced,  the  sup- 
50  ply  of  the  same  being  regulated  as  by  means 

of  the  valve  11'.  The  stepped  spindle  3'  is 
furnished  with  a  stuffing  box  17,  which 
may  be  filled  with  any  suitable  packing 
material   surrounding   the   stationary   pipe 

55  1G.  The  pipe  18  is  inserted  within  the  cen- 

tral aperture  through  the  stepped  spindle  3' 
from  above,  in  the  manner  illustrated,  to 

rotate  with  the  spindle  3'  around  the  upper 
end  of  the  pipe  16  above  the  stuffing  box  17, 

60  thus  affording  a  continuous  passageway  for 
the  gas  from  the  pipe  16  into  the  mold  1.  The 
pipe  18  may  be  carried  some  distance  above 
the  bottom  of  the  container  2,  and  furnished 
with  perforations  19  for  the  exit  of  the  gas 

65  into  the  mold  1,  and  with  a  cap  20  on  its 

upper  end  to  prevent  any  of  the  charge  of 
material  placed  in  the  mold  falling  into  the 

pipe  18. As  stated,  excellent  results  have  been  ob- 
tained in  my  process  with  the  use  of  both  70 

acid  and  basic  substances  as  condensing 
agents.  Small  percentages  of  such  sub- 

stances as  sodium  hyclroxid,  lithium  hy- 
droxid,  metallic  oxids,  and  acid  radicals 
may  be  used  successfully.)  75 
When  gelatins  or  other  albuminoids  are 

used,  the  substance  may  be  soaked  in  cold 
water  until  it  swells,  when  the  excess  of 
water  is  removed.  The  swelled  gelatin  is 
then  heated  until  it  melts  and  is  poured  hot  80 
into  the  mold  and  the  aldehyde  added.  In 
the  case  of  formaldehyde  solution,  the  pro- 

portions of  the  latter  may  be  varied  be- 
tween five  and  twenty  per  cent,  of  40% 

solution  of  formaldehyde.  The  tempera-  85 
tn re  of  the  mold  is  maintained  in  the  case 
of  such  ingredients  at  about  212  degrees  F. 
during  the  hardening  operation. 

During  the  various  reactions  of  the  ingre- 
dients in  the  processes  described,  water  is  90 

evolved  and  the  reaction  may  be  hastened 
in  the  case  of  the  closed  mold  by  absorb- 

ing the  water  vapors  as  thejr  are  given  off. 
This  may  be  done  by  connecting  the  mold 
with  a  suitable  chamber  in  which  a  water  95 
absorbing  substance  is  contained.  Such 
substances  as  quick  lime,  zinc  chlorid,  phos- 

phoric anhydrids  or  anhydrous  copper  sul- 
fates may  be  used  for  this  purpose. 

In  the  case  of  the  third  specific  method  of   100 
combining  the  ingredients  described  above, 
the  condensing  agent  may  be  added  to  a  so- 

lution containing  the  initial  or  intermedi- 
ate   reaction    product    of    the    ingredients, 

which  has  been  formed  without  the  aid  of  a   105 

catalytic  agent,  or  this  intermediate  prod- 
uct may  be  placed  directly  in  the  mold  with- 
out the  aid  of  a  solution  and  the  condensing 

agent  added  to  the  melted  substance  in  the 
mold.     Where  the  condensing  agent  is  add-   HO 
ed  to  the  ingredients  dissolved  in  a  volatile 
solvent  as  described,  I  have  found  good  re- 

sults to  accrue  from  also  adding  more  alde- 
hyde on  methylene  containing  substance  to 

the  solution,  preferably  in  the  form  of  para-   115 
formaldehyde   or   other   solid   aldehyde.     I 
have  found  excellent  results  to  accrue  from 
the  use  of  hydrochloric  acid  vapor  or  gas  as 
a  catalytic  agent. 

The  process  has  so  far  been  described  in  120 
connection  with  the  molding  of  cylindrical 
sound  records.  It  is,  however,  obvious  that 
it  is  also  applicable  to  the  formation  of 
other  symmetrical  objects  of  such  materials 
in  which  it  is  desirable  that  the  vaporiza-  125 
tion  of  the  mass,  which  would  otherwise  en- 

sue during  the  reaction,  should  be  counter- 
acted. Also  the  method  may  be  used  in  the 

formation  of  disk  sound  records  by  the  use 
of  a  rotating  mold  such  as  that  described  130 
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and  claimed  in  my  application  No.  493052 
filed  April  29,  1909,  in  which  the  molds  for 
the  disk  records  are  secured  to  the  periph- 

ery of  a  symmetrical  chamber  which  is  ro- 
5  tated  about  its  axis,  forcing  the  record  ma- 

terial which  is  introduced  into  the  molds 

into  intimate  contact  with  the  same  by  cen- 
trifugal force  and  thus  forming  the  record. 

Of  course,  it  is  obvious  also  that  other  ob- 
10  jects  besides  disk  sound  records  might  easily 

be  manufactured  in  the  same  manner. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  f ollows : 

15  1.  The  method  of  molding  sound  records 
and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  intro- 

ducing into  a  suitable  rotatable  mold  in- 
gredients  which  react  to   form   substances 

20  which  in  their  final  stage  are  non-plastic  at 
such  temperatures  as  may  be  employed  with- 

out injury  to  the  substance  or  mold,  sub- 
jecting the  substance  in  the  mold  to  gaseous 

pressure,  causing  the  final  reaction  between 
25  the  ingredients  to  ensue  in  the  mold,  and  at 

the  same  time  Avhile  maintaining  the  gas- 
eous pressure  revolving  the  mold  at  a  high 

rate  of  speed  to  spread  the  substance  uni- 
formly over  the  mold  surface  and  also  to 

30  counteract  the  tension  of  dissociation  in  the 
substance  during  its  reaction  by  centrifugal 
force,  and  continuing  the  operation  until 

the  final  non-plastic  cast  is  formed,  substan- 
tially as  described. 

35  2.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non-plastic 
in  their  final  condition  consisting  in  heat- 

ing a  revoluble  mold  containing  in  fluid  con- 
dition substances  which  react  on  application 

40  of  heat  to  form  substances  which  in  their 

final  stage  are  non-plastic  at  such  temper- 
atures as  may  be  employed  without  injury 

to  the  substance  or  mold,  subjecting  the 
substance  in  the  mold  to  gaseous  pressure 

45  and  at  the  same  time  revolving  the  mold  at 
a  high  rate  of  speed  to  spread  the  substance 
uniformly  over  the  mold  surface  and  also 
to  counteract  the  tension  of  dissociation  in 

the  substance  during  its  reaction  by  centrif- 
50  ugal  force,  and  continuing  the  operation 

until  the  final  non-plastic  cast  is  formed, 
substantially  as  described. 

3.  The  method  of  molding  sound  records 
and  other  objects  of  substances  non-plastic 

55  in  their  final  condition,  consisting  in  intro- 
ducing into  a  suitable  rotatable  mold  a  sub- 
stance which  reacts  with  formaldehyde  on 

application:  of  heat  to  form  a  substance 
which  in  its  final  stage  is  non-plastic  at  such 
temperatures  as  may  be  employed  without 
injury  to  the  substance  or  mold,  introducing 
into  the  mold  and  .substance  a  charge  of 
compressed  formaldehyde  gas,  sealing  the 
mold,  applying  heat  sufficient  to  cause  the 
entire  reaction  to  ensue  in  the  mold  and  at 

60 

65 

the  same  time  revolving  the  mold  at  a  high 

rate  of  speed  to  spread  the  substance  uni- 
formly over  the  mold  surface,  and  continu- 

ing the  operation  until  the  final  non-plastic 
cast  is  formed,  substantially  as  described. 

4.  The  method  of  molding  sound  records 
and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  intro- 

ducing into  a  suitable  rotatable  mold  a  sub- 
stance which  reacts  with  formaldehyde  on 

application  of  heat  to  form  a  substance 
which  in  its  final  stage  is  non-plastic  at  such 
temperatures  as  may  be  employed  without 
injury  to  the  substance  or  mold,  subjecting 
the  substance  in  the  mold  to  formaldehyde 
gas  under  pressure,  applying  heat  sufficient 
to  cause  reaction  between  the  substance  in 
the  mold  and  the  formaldehyde  gas  to  ensue 
in  the  mold  and  at  the  same  time  while 
maintaining  the  gaseous  pressure  revolving 
the  mold  at  a  high  rate  of  speed  to  spread 

the  substance  uniformly  over  the  mold  sur- 
face, and  continuing  the  operation  until  the 

final  non-plastic  cast  is  formed,  substan- 
tially as  described. 

5.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  intro- 

ducing into  a  suitable  rotatable  mold  a  sub- 
stance which  reacts  with  an  aldehyde  on  ap- 

plication of  heat  to  form  a  substance  which 

in  its  final  stage  is  non-plastic  at  such  tem- 
peratures as  may  be  employed  without  in- 

jury to  the  substance  or  mold,  introducing 
into  the  mold  and  substance  a  charge  of  an 
aldehyde  gas  under  pressure,  sealing  the 
mold,  applying  heat  sufficient  to  cause  the 
entire  reaction  to  ensue  in  the  mold  and  at 
the  same  time  revolving  the  mold  at  a  high 

rate  of  speed  to  spread  the  substance  uni- 
formly over  the  mold  surface,  and  continu- 

ing the  operation  until  the  final  non-plastic 
cast  is  formed,  substantially  as  described. 

6.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non-plastic  110 
in  their  final  condition,  consisting  in  intro- 

ducing into  a  suitable  rotatable  mold  a  sub- 
stance which  reacts  with  a  substance  con- 

taining the  methylene  radical  on  applica- 
tion of  heat  to  form  a  substance  which  in  115 

its  final  stage  is  non-plastic  at  such  temper- 
atures as  may  be  employed  without  injury 

to  the  substance  or  mold,  introducing  into 
the  mold  and  substance  a  charge  of  com- 

pressed gas  of  a  substance  containing  the  12° 
methylene  radical,  sealing  the  mold,  apply- 

ing heat  sufficient  to  cause  the  entire  reac- 
tion to  ensue  in  the  mold  and  at  the  same 

time  revolving  the  mold  at  a  high  rate  of 
speed  to  spread  the  substance  uniformly 
over  the  mold  surface,  and  continuing  the 

operation  until  the  final  non-plastic  cast  is 
formed,  substantially  as  described. 

7.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non-plastic  13° 
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in  their  final  condition,  consisting  in  intro- 
ducing into  a  suitable  rotatable  mold  a  sub- 
stance which  reacts  with  an  aldehyde  on 

application  of  heat  to  form  a  substance 
5  which  in  its  final  stage  is  non-plastic  at  such 

temperatures  as  may  be  employed  without 
injury  to  the  substance  or  mold,  subjecting 
the  substance  in  the  mold  to  an  aldehyde 
gas  under  pressure,  applying  heat  sufficient 

10  to  cause  reaction  between  the  substance  in 
the  mold  and  the  aldehyde  gas  to  ensue  in 
the  mold,  and  at  the  same  time  while  main- 

taining the  gaseous  pressure  revolving  the 
mold  at  a  high  rate  of  speed  to  spread  the 

15  substance  uniformly  over  the  mold  surface, 
and  continuing  the  operation  until  the  final 
non-plastic  cast  is  formed,  substantially  as 
described. 

8.  The  method  of  molding  sound  records 

20  and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  intro- 

ducing into  a  suitable  rotatable  mold  ingre- 
dients which  harden  by  chemical  action  on 

application  of  sufficient  heat  to  form  a  sub- 
stance  which  in  its  final  stage  is  non-plastic, 
subjecting  the  ingredients  in  the  mold  to 
gaseous  pressure  and  heat  sufficient  to  cause 
the  final  reaction  and  at  the  same  time  re- 

volving the  mold  at  a  high  rate  of  speed  to 
spread  the  substance  uniformly  over  the 
mold  surface  and  also  to  counteract  the  ten- 

sion of  dissociation  in  the  substance  during 
its  reaction  by  centrifugal  force,  and  con- 

tinuing the  operation  until  the  final  non- 
plastic  cast  is  formed,  substantially  as  de- 
scribed. 

9.  The  method  of  molding  sound  records 

35 

and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  intro- 

ducing into  a  suitable  rotatable  mold  a  sub-  40 
stance  which  reacts  with  an  aldehyde  on 
application  of  heat  to  form  a  substance 
which  in  its  final  stage  is  non-plastic,  sub- 

jecting the  mass  in  the  mold,  with  which  is 
incorporated  a  condensing  agent,  to  a  charge  45 
of  an  aldehyde  gas  under  pressure  and  to 
heat  sufficient  to  cause  reaction  between  the 
mass  in  the  mold  and  the  aldehyde  gas  and 
at  the  same  time  revolving  the  mold  at  a 
high  rate  of  speed  to  spread  the  substance  60 
uniformly  over  the  mold  surface,  and  con- 

tinuing the  operation  until  the  final  non- 
plastic  cast  is  formed,  substantially  as  de- 
scribed. 

10.  The  method  of  molding  sound  records  &B 
and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  intro- 

ducing into  a  suitable  rotatable  mold  a  phe- 
nol and  a  condensing  agent  and  subject- 

ing the  mass  in  the  mold  to  a  charge  of  an  60 
aldehyde  gas  under  pressure  and  to  heat 
sufficient  to  cause  the  final  reaction  and  at 
the  same  time  revolving  the  mold  at  a  high 
rate  of  speed  to  spread  the  substance  uni- 

formly over  the  mold  surface,  and  continu- 
ing  the  operation  until  the  final  non-plastic 
cast  is  formed,  substantially  as  described. 

This   specification   signed   and   witnessed 
this  28th  day  of  April,  1909. 

JONAS  W.  AYLSWOKTH. 

Witnesses : 
Dyer  Smith, 

John  M.  Canfteld. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C," 

Commissioner  of  Patents, 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States  and  a  resident 
of  East  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  made  a  certain 
new  and  useful  Invention  in  Methods  of 

Molding  Duplicate  Sound  -  Eecords  and 
other  Objects,  of  which  the  following  is  a 
description. 

10       The  object  of  my  invention  is  to  provide  a 
method  of  molding  sound  records  and  other 
objects  from  substances  which  are  not  adapt- 

ed to  be  molded  by  the  well  known  methods. 
The  invention  relates  more  particularly 

15  to  a  method  of  molding  substances  which  in 

their  final  stage  are  non-plastic  at  such  tem- 
peratures as  may  be  used  without  injury  to 

the  substance  or  the  matrix. 
By  means  of  the  method  herein  described, 

20  I  am  enabled  to  mold  sound  records,  both 
cylindrical  and  disk,  from  such  bodies  as  are 
produced  when  albumenoids  and  caseins  are 
combined  with  formaldehyde  or  other  alde- 

hydes or  equivalent  substances,  and  the  va- 
25  rious  non-plastic  condensation  products  of 

phenols,  their  homologues,  their  polymers 
and  derivatives.  These  bodies  have  not  here- 

tofore been  successfully  molded  into  sound 
records,  but  are  adapted  to  form  excellent 

30  sound  records  if  successfully  molded,  because 
of  their  physical  qualities,  which  are  espe- 

cially useful  for  the  purpose.  Heretofore, 
sound  records  or  other  objects  could  only 
be  molded  from  such  substances  by  molding 

35  the  material  in  the  earlier  plastic  stages  of 
its  formation  and  completing  the  reaction  of 
formation  in  the  matrix,  whereby  a  more  or 
less  porous  and  bubbly  mass  resulted,  or  by 
molding  the  substances  in  a  plastic  incom- 

40  plete  state  and  subsequently  treating  the  ar- 
ticle with  formaldeyhde  gas  or  liquid  solu- 

tion to  harden  the  same.  In  both  cases,  the 
resulting  product  was  not  suitable  for  sound 
records  because  of  air  or  gas  bubbles  and 

45  imperfections  of  surface  which  caused  for- 
eign noises  when  the  record  thus  formed  was 

reproduced,  and  otherwise  impaired  the 
quality  of  the  sound  record.  In  the  present 
invention  these  defects  are  eliminated,  and  a 

50  sound  record  may  be  produced  which  is  most 
refractory  to  the  wearing  action  of  the  re- 

producing stylus,  and  which  is  not  dete- 
riorated by  the  effects  of  heat,  moisture,  han- 

dling  and   the    action   of   the   atmosphere 
thereon.  55 

The  invention  may  be  practised  in  a  num- 
ber of  ways.  Attention  is  hereby  directed 

to  the  accompanying  drawings,  forming  part 
of  this  specification,  and  representing  appa- 

ratus in  which  my  process  may  be  carried  60 
out. 

Figure  1  is  an  elevation,  partly  in  section, 
of  a  suitable  rotatable  mold  in  which  a  cylin- 

drical sound  record  may  be  formed  in  the 
case  in  which  the  formaldehyde  or  equiva-  65 
lent  agent  is  used  in  the  liquid  solution,  and 
Fig.  2  is  a  similar  view  of  apparatus  adapted 
to  the  use  of  the  formaldehyde  or  equivalent 
agent  in  the  form  of  gas. 

In  carrying  out  the  invention  the  ingredi-  70 
ents  such  as  albumenoids,  caseins,  gelatins, 
phenols  and  their  polymers,  etc.,  together 
with  an  aldehyde,  such  as  formaldehyde  or 
equivalent  agent  containing  the  methylene 
radical  CH2,  may  be  mixed  together  with  a  75 
suitable  condensing  or  catalytic  agent  and 
allowed   to   react   with   the   application   of 
heat  to  form  a  liquid  or  plastic  mass,  which 
is  then  introduced  into  a  matrix  such   as 

that  shown  in  Fig.  1,  in  which  the  final  re-   80 
action  by  which  the  non-plastic  final  prod- 

uct is  formed,  is  caused  to  ensue,  with  ap- 
plication of  heat,  while  the  record  is  being 

molded.     Or  secondly,  the  body  which  it  is 
intended  to  use  as  the  basis  of  the  substance,  85 
such  as  gelatin  or  casein  mass,  may  be  ren- 

dered plastic  by  water  7and  heat,  and  then 
introduced  into  the  mamx,  or  a  body  which 
is  already  plastic,  as  phenol,  may  be  used, 
and  the  formaldehyde  or  equivalent  agent  90 
with  or  without  a  catalytic  or  condensing 
agent    may    be    subsequently    introduced, 
either  in  fluid,  that  is,  liquid  or  gaseous, 
form,  into  the  matrix,  and  the  matrix  and 
its  contents  heated  to  hasten  the  completion  95 
of  the  condensation  reaction  and  the  equiva- 

lent   polymerization    or    other    hardening 
process,  which  results  in  the  formation  of 
the  final  non-plastic  product.    Or  thirdly,  a 
substance  in  liquid  or  plastic  state  may  be  100 
introduced  into  the  matrix  together  with  a 
catalytic  or  other  condensing  agent,  the  sub- 

stance so  introduced  being  of  such  a  charac- 
ter that  polymerization  or  equivalent  har- 

dening action  of  the  substance  to  a  non-  105 
plastic  permanent  state  will  be  induced  in 
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the  matrix  by  heat.  As  an  example  of  the 
last  mentioned  process,  a  condensation 
product  of  phenol  with  an  aldehyde  or 
other  methylene-containing  substance  may 
be  formed  by  mixing  a  phenol,  as  the  well 
known  phenol,  carbolic  acid,  C6H5OH,  with 
an  aldehyde,  as  formaldehyde,  011,0,  in 
equal  molecular  proportions  and  combined 
by  heat  and  pressure,  without  the  addition, 
however,  of  a  catalytic  or  condensing  agent. 
The  product  thus  obtained  should,  to  obtain 
the  best  results,  be  evaporated  to  remove 
excess  of  formaldehyde  and  water  at  a  tem- 

perature not  exceeding  280  degrees  F.,  and 
the  product  obtained  is  soluble  and  plastic 
or  may  be  rendered  plastic  by  heat,  and  this 
is  combined  with  a  condensing  or  catalytic 
agent  and  a  small  quantity  of  polymerized 
aldehyde  or  other  methylene-containing  sub- 

stance, such  as  paraform  aldehyde,  both 
preferably  in  anhydrous  condition,  and 
properly  mixed.  Such  a  condensing  agent 
may  be  either  an  acid  or  a  basic  substance. 
I  prefer,  however,  to  use  small  quantities  of 
acid  radicals  or  substances  which  will 
readily  yield  a  free  acid  radical,  such  as 
pinene  hydroehlorid,  sublimed  aluminium 
chlorid,  stannic  chlorid,  etc,  because  of  their 
rapid  action.  This  condensing  agent  may 
be  added  to  the  mass  at  a  relatively  low 
temperature  as  by  dissolving  the  mass  in  a 
volatile  solvent  m  cases  where  the  mass  does 

not  fuse  at  low  enough  temperature,  arid 

then  adding  the  condensing  agent  and  para- 
form aldehyde,  whereupon  the  product  may 

be  poured  into  the  matrix  and  subjected  to 
subsequent  heat  treatment  while  the  record 
is  being  formed. 

In  the  first  and  third  methods  referred  to 

above,  a  preliminary  reaction  is  caused  be- 
tween the  different  ingredients  before  the 

same  are  introduced  into  the  mold,  the  final 

reaction  only  taking  place  in  the  mold  dur- 
ing the  formation  of  the  record  by  the 

molding  process,  whereas  in  the  second  of 
the  three  methods  mentioned,  the  entire  re- 

action between  the  ingredients  takes  place 
in  the  mold  during  the  formation  of  the 
record.  In  all  of  these  specific  methods  the 
final  product  is  formed  in  situ  in  the  mold 
hi  which  the  record  or  other  object  cast  is 

formed  b}T  a  centrifugal  action,  the  process 
used  being  that  commonly  known  as  spin- 

ning. By  this  method  the  deleterious  effects 
due  to  porosity  because  of  the  setting  or 
hardening  or  changing  from  the  plastic  to 
the  non-plastic  state  while  the  mass  is  evolv- 

ing gases,  is  prevented  by  the  pressure  ex- 
erted on  the  mass  by  the  centrifugal  action 

induced  by  the  relatively  high  speeds  at 
which  the  matrix  is  rotated.  The  force  in- 

duced by  this  centrifugal  action  counteracts 
the  tension  of  dissociation  in  the  mass  being 
molded  so  that  the  formation  of  gas  is  pre- 

vented or  retarded  and  minimized  at  the 

temperature  necessary  to  rapidly  perform 
the  reaction. 

Referring  to  the  drawings,  the  mold  1 
may  be  inserted  within  the  rotatable  con- 

tainer 2,  which  is  integral  with  or  secured  70 
to  the  spindle  3,  which  is  adapted  to  rotate 
Avithin  the  bearings  4  and  5  of  the  casting 
6.  The  mold  may,  of  course,  be  rotated  in 
either  a  vertical  or  a  horizontal  position, 
but  I  prefer  to  use  the  vertical  method  of  75 
spinning  the  mold  by  centrifugal  action,  be- 

cause of  the  high  speeds  which  may  readily 
be  secured  by  this  method.  The  spindle  3 
may  be  rotated  by  means  of  the  belt  wheel 
7  secured  to  the  spindle  3,  over  which  a  belt  80 
driven  from  any  convenient  source  of  power 
is  adapted  to  be  placed,  or  the  spindle  3 
imj  be  rotated  by  an  individual  drive,  as 
by  the  direct  connection  of  some  prime 
mover  thereto,  as  is  disclosed  in  application  85 
of  Aylsworth  and  Aiken  No.  495,301,  filed 
May  11,  1909,  upon  which  Patent  No. 
1,041,948  lias  been  granted.  In  the  case  in 
which  the  formaldehyde  or  other  aldehyde 
or  methylene-containing  substance  employed  90 
is  introduced  in  a  liquid  solution,  the  appa- 

ratus shown  in  Fig.  1  may  be  used.  Here, 
the  material  of  an  amount  sufficient  to  form 
the  record  is  introduced  within  the  mold  1 
and  the  cap  8  secured  upon  the  container  2.  05 
The  record  9  is  then  formed  upon  the  bore 
of  the  mold  1  by  centrifugal  action,  the 
spindle  3  being  rotated  at  a  high  speed. 
During  the  formation  of  the  record,  the  con- 

tainer 2,  the  mold  1  and  the  record  9  in  100 
process  of  forming,  are  kept  heated  by  any 
convenient  means,  as  the  burners  10.  Dur- 

ing this  operation  the  final  reaction  between 
the  ingredients  of  the  composition  ensues, 
changing  the  same  into  a  non-plastic  body,  105 
which,  as  in  the  case  of  the  resinized  phenol 
condensation  products,  may  also  be  insolu- 

ble in  all  ordinary  solvents  except  boiling 
concentrated  sulphuric  acid,  and  also  in- 

fusible. Less  time  is  consumed  in  the  mold-  HO 

ing  operation  with  the  use  of  high  tempera- 
tures during  the  final  reaction,  and  also  the 

greater  will  be  the  tendency  to  the  evolution 

of  gases,  necessitating  an  increase  of  pres- 
sure to  counteract  the  same  as  the  tempera-  115 

tures  are  raised  to  lessen,  the  time  factor. 
Good  results  are  obtained  with  the  use  of 
temperatures  above  320  degrees  F.  in  the 
case  of  the  resinized  phenol  condensation 
products.  120 
When  the  formaldehyde  or  equivalent 

agent  is  introduced  into  the  matrix  in  the 
form  of  gas,  it  is  necessary  that  the  matrix 
be  closed  after  the  introduction  of  the  same. 

This  may  be  carried  out  by  means  such  as  125 

that  shoAvn  in  Fig.  2,  in  which  the  cap  8'  is 
formed  with  a  paasageway  11  for  the  gas  in 
the  boss  12,  and  Avith  a  valve  13  for  closing 
the  same.  The  boss  12  may  be  formed  with 

a  counterweighted  portion   14  to  counter-  130 
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balance  the  valve  13  during  the  rotation  of 
the  same. 

As  stated,  excellent  results  have  been  ob- 
tained in  my  process  with  the  use  of  both 

6  acid  and  basic  substances  as  condensing 
agents.  Small  percentages  of  such  sub- 

stances as  sodium  hydroxid,  lithium  hy- 
droxid,  metallic  oxids,  and  acid  radicals  may 
be  used  successfully. 

10  When  gelatins  or  other  albumenoids  are 
used,  the  substance  may  be  soaked  in  cold 
water  until  it  swells,  when  the  excess  of  wa- 

ter is  removed.  The  swelled  gelatin  is  then 
heated  until  it  melts  and  is  poured  hot  into 

15  the  mold  and  the  aldehyde  or  methylene-con- 
taining  substance  added.  In  the  case  of 
formaldehyde  solution,  the  proportions  of 
the  latter  may  be  varied  between  five  and 

twenty  per  cent,  of  40%  solution  of  for- 
20  maldehyde.  The  temperature  of  the  mold 

is  maintained  in  the  case  of  such  ingredients 
at  about  212  degrees  F.  during  the  harden- 

ing operation. 
During  the  various  reactions  of  the  in- 

25  gredients  in  the  processes  described,  water 
is  evolved  and  the  reaction  may  be  hastened 
in  the  case  of  the  closed  mold  by  absorbing 
the  water  vapors  as  they  are  given  off.  This 
may  be  done  by  connecting  the  mold  with  a 

30  suitable  chamber  in  which  a  water  absorbing 
substance  is  contained.  Such  substances  as 

quick  lime,  zinc  chlorid,  phosphoric  anhy- 
drids  or  anhydrous  copper  sulfates  may 
be  used  for  this  purpose. 

35  In  the  case  of  the  third  specific  method  of 
combining  the  ingredients  described  above, 
the  condensing  agent  may  be  added  to  a 
solution  containing  the  initial  or  intermedi- 

ate   reaction    product    of    the    ingredients, 
40  which  has  been  formed  without  the  aid  of  a 

catalytic  agent,  or  this  intermediate  product 
may  be  placed  directly  in  the  mold  without 
the  aid  of  a  solution  and  the  condensing 
agent  added  to  the  melted  substance  in  the 

45  mold.  Where  the  condensing  agent  is  added 
to  the  ingredients  dissolved  in  a  volatile 
solvent  as  described,  I  have  found  good  re- 

sults to  accrue  from  also  adding  more  alde- 
hyde to  the  solution,  preferably  in  the  form 

50  of  paraform  aldehyde  or  other  solid  alde- 
hyde. I  have  found  excellent  results  to  ac- 

crue from  the  use  of  hydrochloric  acid  vapor 
or  gas  as  a  cataltic  agent. 

The  present  invention  relates  specifically 
55  to  the  novel  method  of  producing  pressure 

by  which  the  dissociation  gases  which  tend 
to  be  formed  during  the  reaction  are  coun- 

teracted. The  pressure  caused  by  the  cen- 
trifugal  force  due  to  the  rotation  of  the 

60  mold,  may,  if  desired,  be  augmented  by  the 
use  of  further  pressure,  and  such  a  method 
I  have  claimed  in  an  application  filed  on 
even  date  herewith,  Serial  No.  493,258. 

The  process  has  so  far  been  described  in 
65  connection  with  the  molding  of  cylindrical 

sound  records.  It  is,  however,  obvious  that 
it  is  also  applicable  to  the  formation  of  other 
symmetrical  objects  of  such  materials  in 
Avhich  it  is  desirable  that  the  vaporization  of 
the  mass  which  would  otherwise  ensue  dur-  70 
ing  the  reaction  should  be  counteracted. 
Also,  the  method  may  be  used  in  the  forma- 

tion of  disk  sound  records  by  the  use  of  a 
rotating  mold  such  as  that  described  and 
claimed  in  my  application  No.  493,052,  filed  75 
April  29,  1909,  in  which  the  molds  for  the 
disk  records  are  secured  to  the  sides  of  an 

eight-sided  or  other  poly-sided  chamber, 
which  is  rotated  about  its  axis,  throwing  the 
liquid  or  plastic  material  into  the  various  so 
molds,  the  material  being  measured  and  only 
sufficient  quantity  used  in  the  process.  Of 
course,  it  is  also  obvious  that  other  objects 
besides  disk  sound  records  might  easily  be 
manufactured  in  the  same  manner.  85 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  follows : 
1.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non-plastic  90 
in  their  final  condition,  consisting  in  heating 
in  a  revoluble  mold  a  fluid  mass  comprising 

a  methylene  containing  substance  and  a  sub- 
stance which  reacts  with  said  methylene  con- 

taining substance  upon  application  of  heat  95 
to  form  a  substance  which  in  its  final  stage 
is  non-plastic  at  such  temperatures  as  may 
be  employed  without  injury  to  the  substance 
or  mold,  and  at  the  same  time  revolving  the 
mold  at  a  high  rate  of  speed  to  spread  the  100 
mass  uniformly  over  the  mold  surface  and 
also  to  counteract  the  tension  of  dissociation 

in  the  mass  during  its  reaction,  and  continu- 
ing the  operation  until  the  final  non-plastic 

cast  is  formed,  substantially  as  described.        105 
2.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non- plastic 
in  their  final  condition,  consisting  in  intro- 

ducing into  a  suitable  rotatable  mold  a  sub- 
stance which  reacts  with  formaldehyde  on  110 

application  of  heat  to  form  a  substance 
which  in  its  final  stage  is  non-plastic  at  such 
temperatures  as  may  be  employed  without 

injury  to  the  substance  or  mold,  and  a  suffi- 
cient amount  of  fluid  formaldehyde  to  cause  115 

the  reaction,  applying  heat,  causing  the  final 
reaction  between  the  ingredients  to  ensue  in 
the  mold,  and  at  the  same  time  revolving  the 
mold  at  a  high  rate  of  speed  to  spread  the 
substance  uniformly  over  the  mold  surface,  120 
and  also  to  counteract  the  tension  of  disso- 

ciation in  the  substance  during  its  reaction, 
and  continuing  the  operation  until  the  final 
non-plastic  cast  is  formed,  substantially  as 
described.  125 

3.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  intro- 

ducing into  a  suitable  rotatable  mold  a  sub- 
stance which  reacts  with  a  substance  con-  1&0 
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taining  the  methylene  radical  upon  applica- 
tion of  heat  to  form  a  substance  which  in  its 

final  stage  is  non-plastic  at  such  tempera- 
tures as  may  be  employed  without  injury  to 

5  the  substance  or  mold,  and  a  sufficient 
amount  of  fluid  methylene-containing  sub- 

stance to  cause  the  reaction,  applying  heat, 
causing  the  final  reaction  between  the  ingre- 

dients to  ensue  in  the  mold  and  at  the  same 
10  time  revolving  the  mold  at  a  high  rate  of 

speed  to  spread  the  substance  uniformly 
over  the  mold  surface  and  also  to  counteract 
the  tension  of  dissociation  in  the  substance 

during  its  reaction,  and  continuing  the  oper- 
15  ation  until  the  final  non-plastic  cast  is 

formed,  substantially  as  described. 
4.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  ren- 

20  dering  plastic  and  introducing  within  a 
suitable  rotatable  mold  a  substance  which 
reacts  with  an  aldehyde  on  application  of 
heat  to  form  a  substance  which  in  its  final 

stage  is  non-plastic  at  such  temperatures  as 
25  may  be  employed  without  injury  to  the  sub- 

stance or  mold,  introducing  into  the  mold 
and  substance  a  sufficient  amount  of  a  fluid 
aldehyde  to  cause  the  reaction,  applying 
heat  sufficient  to  cause  the  entire  reaction 

30  to  ensue  in  the  mold  and  at  the  same  time 
revolving  the  mold  at  a  high  rate  of  speed 
to  spread  the  substance  uniformly  over  the 
mold  surface,  and  also  to  counteract  the  ten- 

sion of  dissociation  in  the  substance  during 

o5  its  reaction  by  centrifugal  force,  and  con- 
tinuing the  operation  until  the  final  non- 

plastic  cast  is  formed,  substantially  as  de- 
scribed. 

5.  The  method  of  molding  sound  records 
40   and  other  objects  of  substances  non-plastic 

in  their  final  condition,  consisting  in  render- 
ing plastic  and  introducing  within  a  suitable 

rotatable  mold  a  substance  which  reacts  with 

a  methylene-containing  substance  on  appli- 
45  cation  of  heat  to  form  a  substance  which  in 

its  final  stage  is  non-plastic  at  such  tempera- 
tures as  may  be  employed  without  injury  to 

the  substance  or  mold,  introducing  into  the 
mold  and  substance  a  sufficient  amount  of 

50  a  fluid  methylene-containing  substance  to 
cause  the  reaction,  applying  heat  sufficient 
to  cause  the  entire  reaction  to  ensue  in  the 

mold  and  at  the  same  time  revolving  the 
mold  at  a  high  rate  of  speed  to  spread  the 
substance  uniformly  over  the  mold  surface  55 
and  also  to  counteract  the  tension  of  dis- 

sociation in  the  substance  during  its  reaction 

by  centrifugal  force,  and  continuing  the  op- 
eration until  the  final  non-plastic  cast  is 

formed,  substantially  as  described.  60 
6.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  render- 

ing plastic  and  introducing  within  a  suit- 
able rotatable  mold  a  substance  which  re-  65 

acts  with  an  aldehyde  on  application  of  heat 
to  form  a  substance  which  in  its  final  stage 
is  non-plastic  at  such  temperatures  as  may 
be  employed  without  injury  to  the  substance 

or  mold,  introducing  into  the  mold  and  sub-  70 
stance  a  sufficient  amount  of  a  fluid  alde- 

hyde and  a  condensing  agent  to  cause  the  re- 
action, applying  heat  sufficient  to  cause  the 

entire  reaction  to  ensue  in  the  mold  and  at 

the  same  time  revolving  the  mold  at  a  high  75 
rate  of  speed  to  spread  the  substance  uni- 

formly over  the  mold  surface,  and  also  to 
counteract  the  tension  of  dissociation  in  the 
substance  during  its  reaction  by  centrifugal 
force,  and  continuing  the  operation  until  80 
the  final  non-plastic  cast  is  formed,  substan- 

tially as  described. 
7.  The  method  of  molding  sound  records 

and  other  objects  of  substances  non-plastic 
in  their  final  condition,  consisting  in  apply-  85 
ing  heat  to  a  phenol,  formaldehyde,  and  a 
condensing    agent    in    a    suitable    rotatable 
mold  sufficient  to  cause  a  reaction  to  trans- 

form the  substances  into  a  hard  non-plastic 
substance  and  at  the  same  time  revolving  the  90 
moid  at  a  high  rate  of  speed  to  spread  the 
substance  uniformly  over  the  mold  surface, 
and  also  to  counteract  the  tension  of  dis- 

sociation in  the  substance  during  its  reaction 

by  centrifugal  force,  and  continuing  the  op-  95 
eration  until  the  final  non -plastic  cast  is 
formed,  substantially  as  described. 

This   specification   signed   and  witnessed 
this  28th  day  of  April  1909. 

JONAS  W.  AYLSWORTH. 

Witnesses : 
Dyer  Smith, 
John  M.  Canfield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATE]ST  OFFICE. 

JONAS  W.  AYLSWORTH,  OF  EAST  ORANGE,  NEW  JERSEY,  ASSIGNOR  TO  NEW  JERSEY 
PATENT  COMPANY.  OP  WEST  ORANGE,  NEW  JERSEY,  A  CORPORATION  OP  NEW 
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PROCESS  POR  MAKING  PHONOGRAPH-RECORDS. 

i  ,146,386. Specification  of  Letters  Patent.  Patented  July  13,  1915. 

Application  filed  May  29, 1909.     Serial  No.  499,103. 

To  ell  whom  it  m  ay  concern : 

Be  it  known  that  I,  Jonas  Yvt.  Atlswokth, 
a  citizen  of  the  United  States,  and  a  resi- 

dent of  East  Orange,  in  the  county  of  Es- 
5  sex  and  State  of  New  Jersey,  have  made  a 

certain  new  and  useful  Invention  in  Proc- 
esses for  Making  Phonograph-Records,  of 

which  the  following  is  a  description. 

My  invention  relates  to  the  art  of  niold- 
10  ing  phonograph  records  and  my  object  is 

to  provide  a  very  hard  and  enduring  phono- 
graph record  which  has  in  addition  other 

advantageous  qualities. 
My  invention  also  has  for  its  object  a 

15  process  for  producing  such  a  record  and  an 
improved  apparatus  in  which  said  process 
may  be  carried  out. 

My   invention    also   comprises   a   process 
and  means  for  forming  in  a  novel  manner 

20  a  phonograph  record  having  inwardly  di- 
rected flanges  or  ends  forming  taper  bear- 

ing surfaces,  hj  which  the  cylindrical  rec- 
ord may  be  seated  upon  a  taper  mandrel. 

Other  objects  reside  in  the  elements,  com- 
25  binations  of  parts,  processes  and  sub-proc- 

esses as  hereinafter  described. 
The  process  features  of  my  invention 

alone  are  claimed  in  this  application.  The 
article  disclosed  herein  is  claimed  in  my 

30  copending  application  Serial  No.  30.197, 
filed  May  21,  1915,  which,  as  to  certain 
features,  is  a  division  of  this  application. 

In  phonographic  records  both  cylindrical 
and  disk,  particularly  those  in  which  more 

35  than  100  record  threads  per  inch  are  pro- 
vided, it  is  advantageous  that  the  record 

composition  should  be  as  enduring  as  pos- 
sible as  to  the  wearing  action  of  the  stylus 

on  the  record,  while  at  the  same  time  the 
40  record  should  not  act  as  an  abrasive  agent 

on  the  stylus.     In  addition  to  the  qualities 
mentioned,   and   the   other   qualities   which 
it    is    well    known    a    phonograph    record 
should  have,  the  same  should  be  capable  of 

45  economical  manufacture. 

The  compositions  comprising  final  con- 
densation products  of  phenols  and  formalde- 

hydes combined  with  a  final  product  solvent 
element,  and  with  or  without  the  addition 

50  of  a  water  combining  element,  which  are  de- 
scribed in  my  application  Serial  No.  496,060. 

filed  Mav  14,  1909.  and  upon  which  U.  S. 
Patent  No.  1.102,630  has  been  granted,  form 
materials  admirably  suited  for  the  forma- 

55  tion  of  such  sound  records  into  which  they 
may  convenient!}-  be  molded  by  the  method 

hereinafter  described.  The  substances  re- 
ferred to  are  insoluble  in  common  solvents, 

infusible  at  any  temperature  below  that  of 
their  decomposition,  and  are  normally  non-  60 
plastic,  but  become  sufficiently  plastic  for 
further  working  as  by  pressing  in  a  mold 
on  application  of  heat  sufficient  to  produce 
a  temperature  of  from  .240  to  300  degrees  F. 

In  the  practice  of  my  invention,  tubes  of  65 
the  above  mentioned  composition  are  first 
formed  in  their  final  hardened  condition, 
and  these  tubes  or  suitable  lengths  of  the 
same  are  subsequently  pressed  in  a  heated 
matrix  into  intimate  contact  with  the  record  70 
surface  of  the  mold. 

Attention  is  hereby  directed  to  the  accom- 
panying drawings,  forming  a  part  of  this 

specification,  and  illustrating  one  form  of 
apparatus  in  which  my  improved  process  75 
may  be  carried  out. 

In  these  drawings  Figure  1  represents  a 
vertical  cross  section  of  apparatus  for  form- 

ing the  tubes,  parts  of  the  apparatus  being 
shoAvn  in  elevation ;  Fig.  2  is  a  cross  section  80 

on  line  2—2  of  Fig.  1 ;  Fig.  3  is  a  vertical 
cross  section  of  a  mold  having  a  tube  or  rec- 

ord blank  inserted  therein,  and  Fig.  4  is  a 
vertical  cross  section  of  apparatus  for  form- 

ing in  the  mold  a  cylindrical  record  having  85 
tapered  bearing  surfaces. 

Referring  to  the  drawings,  the  tubes  or 
record  blanks  are  first  formed  by  mixing  the 
ingredients  which  react  upon  heating  to 
form  the  final  hardened  composition  to-  90 
gether  with  the  final  product  solvent  ele- 

ment and,  if  desired,  a  water  combining  ele- 
ment, pouring  the  mixture  while  in  a  molten 

plastic  condition  in  smooth  bore  metal  tubes 
and  rotating  the  same  at  sufficient  speed  to  95 
cause  the  mass  to  become  uniformly  distrib- 

uted within  the  bore  of  the  tubes,  while  at 
the  same  time  heat  is  applied  thereto  during 
the  rotation  of  the  tubes  sufficient  to  cause 

the  hardening  of  the  tubes  so  formed,  by  100 
causing  the  blanks  to  pass  from  the  molten 
plastic  to  the  infusible  condition.  A  large 
number  of  tubes  containing  the  above  de- 

scribed record  composition  may  be  mounted 
on  wheel  bearings,  or  in  any  other  conven-  105 
ient  manner  to  produce  rotation  thereof,  in 
an  oven  in  which  the  tubes  and  the  contents 
thereof  are  at  the  same  time  heated  by  steam 
or  dry  heat. 

Referring  to  Figs.  1  and  2  of  the  draw-  lltf 
ings,  the  tubes  1  which  are  the  matrices  for 
the  record  blanks,  are  supported  on  rollers  2 
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which  are  mounted  on  horizontal  shafts  3 
supported  by  the  frame  member  4  within  the 
oven  5  which  is  provided  with  door  6.  The 
shafts  or  spindles  3  may  be  extended 

5  through  the  wall  of  the  oven,  and  provided 
with  pulleys  7  which  we  connected  by  a  belt 
or  belts  as  8,  one  of  the  shafts  3  being  pro- 

vided with  a  pulley  9  which  is  driven  from 
any  convenient  source.    It  is,  of  course,  ob- 

10  vious  that  the  various  shafts  3  may  be  con- 
nected b}?  gearing  or  any  other  suitable 

means  for  obtaining  uniform  rotation  of 
the  same.  The  hollow  tubes  1  should  be 

provided  with  inwardly  projecting  annular 
15  shoulders  10  at  the  ends  thereof  to  prevent 

the  flowing  of  the  molten  composition  out  of 
the  ends.  As  stated,  the  tubes  are  heated 
during  their  rotation  and  the  consequent 
formation  of  the  cylindrical  blanks  in  any 

20  suitable  manner  to  cause  the  reaction  to  en- 
sue by  which  the  final  hardened  product  is 

formed.  I  have  illustrated  in  the  drawings 
the  pipe  11  introduced  into  the  oven  and 
provided   with  burners   12  by   which  this 

25  heating  is  accomplished.  The  tubes  1  should 
be  rotated  at  sufficient  speed  to  provide  a 
centrifugal  force  sufficient  to  counteract  the 
evolution  of  dissociation  gases  in  the  molten 
material.    On  the  completion  of  the  reaction 

30  and  formation  of  the  record  blanks,  the 
matrices  and  contents  are  cooled  below  the 
temperature  at  which  the  blanks  are  plastic, 
and  subsequently  the  blanks  may  be  cooled 
further  to  shrink  the  same  away  from  the 

!  35  tube  matrices  in  order  to  withdraw  the 
blanks  therefrom,  or  the  blanks  may  be 
withdrawn  from  the  oven  in  any  other  con- 

venient manner.  The  blanks  forming  the 
tubes  1  may  be  of  the  proper  length  for 

!  40  forming  phonograph  records  therefrom,  or 
if  desired,  they  may  be  made  very  much 
longer  than  the  phonograph  records  which 
they  are  desired  to  form,  and  subsequently 
cut  into  suitable  lengths  for  pressing  in  the 

45  matrix  to  form  the  desired  records. 
To  form  a  phonograph  record  by  my  im- 

proved process,  a  record  blank  as  13  is  in- 
serted within  a  suitable  mold  as  14,  which  is 

preferably  provided  with  an  annular  end 
50  piece  15  at  one  end  thereof  and  with  a 

curved  inwardly  projecting  surface  16  at 
the  other  end.  The  container  17  of  rubber 
or  other  suitable  elastic  material  is  placed 
within  the  blank  13  and  the  fluid  pressure 

65  connection  18  placed  within  the  container 
17.  The  cylindrical  member  19  is  screwed 
on  the  pipe  or  pressure  connection  18  to  fit 
within  the  ring  15  of  the  mold  14  and  ad- 

justed so  that  the  inner  face  of  the  cylinder 
19  projects  a  short  distance  inwardly  from 
the  inner  face  of  the  ring  15.  The  pressure 
connection  18  is  provided  with  means  for  in- 

troducing a  fluid  under  pressure  20  into  the 
interior  thereof  and  with  radial  openings  21 
by  which  the  same  may  be  allowed  to  pass 

from  the  pipe  18  into  the  container  17.  The 
pressure  connection  18  is  provided  at  its  for- 

ward end  with  a  cylindrical  portion  of  en- 
larged diameter,  which  is  adapted,  when  the 

device  is  assembled,  to  fit  snugly  within  70 
shoulder  23  caused  by  the  inward  projection 
of  surfaces  16  of  the  mold  14.  The  parts 
are  so  adjusted  that  the  inner  surface  of 
cylindrical  member  22  extends  somewhat 
inwardly  beyond  the  inner  edge  of  the  75 
shoulder  23.  The  parts  assembled  as  de- 

scribed are  placed  within  a  suitable  oven  24, 
which  may  be  provided  with  any  suitable 
means  for  heating  and  cooling  the  same,  as 
the  coiled  pipes  25  in  the  annular  chamber  80 
26.  The  oven  may  be  closed  by  the  end 
member  or  ring  27  which  is  mounted  to  fit 
around  the  ring  19  and  the  mold  14  and  to  fit 
within  the  cylindrical  walls  of  the  oven  24. 

The  container  17  is  preferably  formed  as  85 
indicated  in  such  a  manner  that  on  the  ap- 

plication of  pressure  within  the  same,  it  will 
expand  at  the  center,  and  thereafter,  on  ap- 

plication of  more  pressure,  expand  progres- 
sively from  the  center  in  both  directions  90 

toward  each  end  as  far  diametrically  as  the 
matrix    will    allow.     This    result    may    be 

achieved  by  making  the  container  17  of  rub- 
ber or  other  suitable  elastic  material,  thin- 

nest at  a  section  midway  between  the  ends  95 
and   progressively   uniformly   in   thickness 
from  such  section  toward  the  two  ends. 
When  the  matrix,  record  blank  and  parts, 

as  above  described,  have  been  inserted  with- 
in the  oven,  the  same  is  heated  to  such  a  100 

point  that  the  record  blank  becomes  suffi- 
ciently plastic  to  be  expanded  or  pressed 

into  intimate  contact  with  the  record  sur- 
face of  the  matrix.     A  suitable  fluid  is  then 

admitted  through  pipe  18  into  the  interior  105 
of  the  container.     Any  fluid  suitable  for  the 
purpose  may  be  used,  such  a  fluid  being,  for 
example,  castor  oil.     On  application  of  this 
pressure,  the  container  17  bulges  outward, 
first  at  its  least  resisting  point  which  is  in  110 
the  center.     On  application  of  more  pres- 

sure the  container  17  expands  progressively 
in  both  directions  from  the  center  whereby 
the  material  in  the  plastic  tube  13  is  caused 
to  flow  from  the  center  toward  each  end  in   115 
addition  to  the  movement,  of  the  outer  sur- 

face of  the  record  blank  into  intimate  con- 
tact with  the  record  grooves  of  the  matrix. 

As  the  plastic  material  is  forced  axially  it 
drives  the  air  contained  between  the  con-   120 
tainer  17  and  the  mold  14  axially  ahead  of 
it  and  out  at  each  end  where  it  escapes  be- 

tween the  surface  22  and  the  shoulder  23 
at  one  end,  and  the  member  27  and  rings  15 
and  19  at  the  other  end,  these  joints  not  be-   125 
ing  air-tight.     The  plastic  material  is  drawn 
or  forced  along  the  curved  surface  16  at  one 
end  of  the  record  until  it  abuts  the  cylin- 

drical surface  22,  and  along  the  curved  sur- 
face of  the  inner  face  of  ring  15  until  it   130 
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abuts  the  cylindrical  surface  of  the  ring  19. 
By  this  means  bearing  flanges  or  rings  are 
formed  at  the  ends  of  tbe  record  cylinder, 
these  flanges  or  rings  having  surfaces  formed 

5  by  the  cylinders  :'.2  and  ID  by  which  the 
record  may  be  supported  on  a  taper  man- 

drel, the  diameters  of  cylinders  J>9  and  22 
being  chosen  to  produce  the  desired  taper. 
After  the  conclusion  of  the  pressing  opera- 

IQ  tion,  the  steam  in  the  steam  jacket  may  be 
replaced  by  cold  water  and  after  a  few  sec- 

onds the  record  13  will  then  cool  sufficiently 
to  be  no  longer  plastic,  when  the  pressure 
within  the  pipe  18  may  be  relieved  and  the 

15  pressure  connection  withdrawn.  The  mold 
may  then  be  further  cooled  to  cause  the  rec- 

ord to  contract  sufficiently  to  be  extracted 
therefrom,  or  the  record  may  be  extracted 
from  the  mold  in  any  other  desired  manner. 

20  The  record  when  extracted  is  entirely  fin- 
ished except  for  the  detail  of  filling  in  the 

pigment  on  the  label  of  the  same. 
It  should  be  noted  that  the  process  and 

apparatus  described  for  forming  a   record 
25  having  tapered  bearing  surfaces  from  a  cy- 

lindrical blank  may  be  practised  in  connec- 
tion Avith  the  formation  of  records  from 

other  plastic  materials  than  those  specifi- 
cally described.     It  is  also  obvious  that  disk 

30  sound  records  may  be  formed  of  the  phenol 
condensation  product  above  referred  to  and 
invented  by  me,  by  forming  suitable  blanks 
of  the  infusible  final  condensation  product, 
rendering  the  same  plastic  by  application  of 

35  sufficient  heat,  and  pressing  into  intimate 
contact  with  the  record  surface  of  a  suitable 
mold. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

40  ent  is  as  follows: 

1.  The  process  of  manufacturing  phono- 
graph records  which  comprises  causing  the 

material  of  the  inner  portion  of  a  cylin- 
drical blank  of  suitable  material  in  plastic 

45  condition  to  flow  from  a  line  intermediate 
the  ends  toward  the  ends  of  the  blank  while 
pressing  the  latter  into  contact  with  the 
mold  surface  of  a  suitable  mold,  substan- 

tially as  described. 
50  2.  The  process  of  manufacturing  phono- 

graph records  which  comprises  causing  the 
material  of  the  inner  portion  of  a  cylin- 

drical blank  to  flow  longitudinally  of  the 
blank  toward  the  ends  thereof  while  press- 

55  ing  the  latter  into  contact  with  the  mold 
surface  of  a  suitable  mold,  substantially  as 
described. 

3.  The  process  of  manufacturing  phono- 
graph records,  consisting  in  pressing  a  cy- 

60  lindrical  blank  of  suitable  material  in  plas- 
tic condition  into  contact  with  the  record 

surface  of  a  suitable  mold  by  applying  pres- 
sure first  to  the  bore  of  the  blank  in  a  sec- 
tion between  the  two  ends,  to  expand  the 

65  blank  into  contact  with  the  mold,  and  while 

maintaining  such  pressure,  to  progressivelv 
apply  pressure  to  the  bore  of  the  blank 
over  every  section  thereof  from  the  first 
mentioned  section  to  the  two  ends  and  main- 

taining the  same,  whereby  some  of  the  ma-  70 
terial  of  the  blank  is  caused  to  flow  from  the 
first  mentioned  section  toward  the  two  ends, 
substantially  as  described. 

4.  The  process  of  manufacturing  phono- 
graph records,  consisting  in  pressing  a  cy-  75 

lindrical  blank  of  suitable  material  in  plas- 
tic condition  into  contact  with  the  record 

surface  of  a  suitable  mold  by  applying  pres- 
sure first  to  the  bore  of  the  blank  in  a  sec- 
tion between  the  two  ends,  to  expand  the  80 

blank  into  contact  with  the  mold,  and  while 
maintaining  such  pressure,  to  progressively 
apply  pressure  to  the  bore  of  the  blank  over 
every  section  thereof  from  the  first  men- 

tioned section  to  the  two  ends  and  maintain-   85 
ing  the  same,  whereby  some  of  the  material 
of  the  blank  is  caused  to  flow  from  the  first 
mentioned  section  toward  the  two  ends,  and 
form  inwardly  projecting  bearing  surfaces 
at  such  ends,  rendering  the  record  non-  90 
plastic  and  withdrawing  the  same  from  the 
mold,  substantially  as  described. 

5.  The  process  of  manufacturing  phono- 
graph records  or  blanks  consisting  in  ren- 
dering a  cylinder  of  suitable  material  plas-  95 

tic  within  a  suitable  mold,  forcing  a  part 
of  the  material  of  the  bore  of  the  cylinder 
while  plastic  to  flow  inwardly  toward  the 

axis  of  the  cylinder  to  form  inwardly  di- 
rected flanges  adapted  to  support  the  cylin-  100 

der  upon  a  phonograph  mandrel,  substan- 
tially the  whole  of  said  flanges  being  formed 

by  said  flow,  causing  the  cylinder  to  harden, 
and  removing  it  from  the  mold,  substan- 

tially as  described.  105 
6.  The  process  of  manufacturing  phono- 

graph records  or  blanks  consisting  in  press- 
ing a  blank  cylinder  of  suitable  material  in 

plastic  condition  against  the  mold  surface 
of  a  suitable  mold  and  causing  some  of  the  110 
plastic  material  of  the  cylinder  to  flow  lon- 

gitudinally of  the  cylinder  toward  the  ends 
thereof  and  then  to  flow  inwardly  toward 
the  axis  of  the  cylinder  to  form  at  the  ends 
of  the  cylinder  bearing  flanges  adapted  to  115 
support  the  cylinder  upon  a  phonograph 
mandrel,  substantially  as  described. 

7.  The  process  of  forming  sound  records 
which  comprises  heating  to  reaction  tem- 

perature in  a  rotating  mold  a  composition  120 
containing  ingredients  which  react  on  ap- 

plication of  sufficient  heat  to  form  a  final 
hardened  phenolic  condensation  product, 
said  composition  containing  also  a  final 
product  solvent,  substantially  as  described.  125 

8.  The  process  of  forming  sound  records 

which  comprises  heating  to  a  reaction  tem- 
perature in  a  rotating  mold  a  composition 

containing  ingredients  which  react  on  ap- 
plication of  sufficient  heat  to  form  a  final  ISO 
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hardened  phenolic  condensation  product,' 
said  composition  containing  also  a  final 
product  solvent,  removing  the  blank  thus 
formed  from  the  mold,  rendering  the  same 
plastic  by  application  of  heat,  and  pressing 
a  sound  record  thereon,  substantially  as  de- 
scribed. 

9.  The  process  of  manufacturing  sound 
records  which  comprises  causing  a  cylin- 

drical blank  upon  the  outer  surface  of  which 
the  record  is  to  be  formed  to  first  intimately 
contact  a  mold  at  a  point  intermediate  its 
ends  and  then  progressively  toward  its  ends, 
substantially  as  described. 

10.  The  process  of  manufacturing  sound 
records  which  comprises  causing  a  cylin- 

drical blank  upon  the  outer  surface  of  which 
the  record  is  to  be  formed  to  first  intimately 
contact  a  mold  at  a  point  substantially  mid- 

way between  its  ends  and  then  progressively 
toward  its  ends,  substantially  as  described. 

This  specification  signed  and  witnessed 
this  28th  day  of  May  1909. 

JONAS  W.  AYLSWOETH. 

Witnesses : 
Dter  Smith, 
John  M.  Canfield. 

20 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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1,146,387. Specification  of  letters  Patent.  Patented  July  13, 1915. 

Application  filed  February  3, 1910.     Serial  No.  541,764. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  East  Orange,  in  the  county  of  Essex 

5  and  State  of  New  Jersey,  have  made  a  cer- 
tain new  and  useful  Invention  in  Disk 

Sound-Records,  of  which  the  following  is  a 
description. 
My  invention  relates  to  the  manufacture 

10  of  disk  sound  records,  and  my  objects  are 
the  production  of  a  record  in  the  form  of 
an  exceedingly  thin  elastic  disk  which  may 
be  rolled  and  conveniently  sent  through  the 
mails,  or  filed  in  a  suitable  portfolio. 

15  My  invention  also  permits  me  to  form  a 
record  from  materials  well  suited  for  rec- 

ord surfaces,  but  which  materials  cannot 
advantageously  be  used  in  the  ordinary  con- 

struction of  disk  records,  because  of  the  cost 
20  of  the  same.  Heretofore,  phonographic  rec- 

ords of  the  disk  type  have  been  made  in  rel- 
atively thick  disks  comprising  the  record 

surface  and  a  backing  for  the  same.  The 
backing  and  the  record  surface  are  some- 

25  times  made  of  the  same  material  and  some- 
times of  different  materials.  Such  records 

are  not  adapted  to  be  conveniently  sent 
through  the  mails  or  to  be  filed  in  a  port- 
folio. 

30  My  improved  record  comprises  preferably 
a  thin  flexible  sheet  of  cellular  texture,  such 
as  paper  or  fabric  having  a  hard  elastic 
surface  formed  thereon  of  sufficient  plas- 

ticity when  hot  to  take  a  permanent  impres- 
35  sion  of  the  record  matrix  by  pressure.  Or, 

my  record  may  take  the  form  of  an  exceed- 
ingly thin  disk  formed  of  a  hard  substance, 

which  by  virtue  of  its  thinness  is  sufficiently 
flexible  to  be  rolled,  but  is  non-distortible. 

40  A  record  such  as  that  described  is  adapted 
to  be  played  on  a  machine  wherein  the  per- 

manent table  or  support  for  the  record  forms 
the  backing  for  the  record  when  used.  A 
phonograph  having  a  permanent  record  sup- 

45  port  with  which  such  a  record  is  adapted  to 
be  used,  has  been  invented  by  me  and  is  de- 

scribed in  application  Serial  No.  541,763, 
filed  on  even  date  herewith,  upon  which  ap- 

plication U.  S.  Patent  No.  1,062,579  has  been 
50  granted. 

Attention  is  hereby  directed  to  the  ac- 
companying drawings  forming  part  of  this 

specification,  and  in  which — 
Figure  1  represents  a  cross  sectional  view 

55  through  my  improved  record,  the  manner  in 

which  the  same  may  be  rolled  in  either  di- 
rection being  diagrammatically  indicated. 

Fig.  2  represents  in  perspective  the  manner 
in  which  the  record  may  be  filed  in  a  port- 

folio; and  Fig.  3  is  a  perspective  view  of  60 
my  improved  record  rolled  into  position  to 
be  sent  through  the  mail. 

I  prefer  to  form  my  record  of  a  thin  elas- 
tic yielding  backing  indicated  by  1  in  the 

drawings,  and  an  elastic  non-stretching  rec-  65 
ord  surface  indicated  by  2  in  the  drawings. 
The  backing  1  is  preferably  in  the  form  of 
a  thin  sheet  of  softened  paper  or  fabric,  the 
pores  and  interstices  of  which  are  filled  with 
an  elastic  yielding  filler,  such  as  linseed  oil,  70 
rubber,  or  celluloid  softened  to  the  point  at 
which  it  becomes  permanently  flexible  and 
yielding.  Celluloid  may  be  so  softened  by 
combining  it  with  castor  oil  or  chlorinated 
stearic  acid  or  other  halogenized  fatty  acid,  75 
as  disclosed  in  my  application  Serial  No. 
319,465,  filed  May  31,  1906,  upon  which 
U.  S.  Patent  No.  962,877  has  been  granted. 
This  backing  1  has  one  side  thereof  coated 
with  a  thin  surface  or  film  of  a  hard  elastic  80 
material  2,  which  by  virtue  of  its  thinness  is 
sufficiently  flexible  for  the  objects  sought 
for  in  the  invention. 

Materials  well  adapted  for  the  record  sur- 
face are  films  of  cellulose  esters,  such  as  85 

celluloid,  cellulose  acetate,  and  structureless 
cellulose,  casein  film,  and  condensation  prod- 

ucts of  phenols  and  formaldehyde  or  other 
substance  containing  the  methylene  radi- 

cal CH2.  Such  films  may  be  formed  di-  90 
rectly  on  the  flexible  backing  1,  or  they  may 
be  separately  formed  and  cemented  to  the 
backing  during  the  pressing  of  the  record. 
The  record  so  formed  will  have  a  record  face 

which  is  flexible  and  hard,  but  which  will  95 
not  stretch  or  distort,  and  a  flexible  elastic 
yielding  backing  so  constructed  that  when 
the  record  is  bent  or  rolled,  the  backing  will 
suitably  stretch  or  compress.  Thus,  when 

the  record  is  bent  in  such  a  way  that  the  10° 
record  face  is  concave,  as  shown  at  3  in  Fig. 
1,  the  record  face  2  will  not  distort,  but  the 
backing  will  stretch  sufficiently  to  maintain 
its  position.  When  the  record  is  bent  or 
rolled  so  that  the  record  face  becomes  con-  *06 
vex,  as  shown  at  4  in  Fig.  1,  the  backing  will 
compress  sufficiently  to  maintain  its  position, 
Avhile  the  record  face  2  does  not  stretch  or  dis- 

tort. Thus,  my  record  might  be  described 

as  one  having  an  elastic  non-stretching  rec-  lld 
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ord  surface,  and  a  thin  elastic  yielding  sup- 
port or  backing  adapted  to  be  held  flat  dur- 

ing reproduction  by  a  suitable  specially  de- 
signed means.  My  invention  also  comprises 

5  broadly  a  sound  record  formed  of  a  thin 
disk  of  a  hard  substance,  which  by  virtue 
of  its  thinness  is  flexible,  but  cannot  be  dis- 

torted by  rolling  or  bending.  Such  a  disk 
might  be   formed   of   an  exceedingly  thin 

10  sheet  of  celluloid  or  other  of  the  materials 
for  record  surfaces  noted  above,  which  rec- 

ord might  be  used  without  backing  when 
supported  by  a  record  supporting  table  of 
the  character  desciibed  in  my  application 

15  Serial  No.  541,763,  referred  to,  but  which 
could  not  be  played  when  supported  by  the 
usual  type  of  talking  machine  turn  table.  If 
the  record  surface  is  formed  of  a  phenol- 
formaldehyde    condensation    product,    the 

20  same  is  preferably  a  final  condensation  prod- 
uct such  as  described  in  my  application  Se- 
rial No.  496,000,  filed  May  14,  1909,  upon 

which  U.  S.  Patent  No.  1,102,630  has  been 
granted.    As  pointed  out  in  said  applica- 

25  tion,  the  reaction  between  phenol  or  its  rec- 
ognized equivalents  and  formaldehyde  or  its 

polymers  or  other  recognized  equivalents 
produces  condensation  products  of  various 
degrees  of  hardness  and  fusibility.     By  the 

30  reaction  between  these  substances  in  proper 
portions,  it  is  possible  to  form  a  condensa- 

tion product  which  is  fusible  and  soluble  in 
common  solvents  and  in  which  there  is  no 
excess  of  free  formaldehyde  or  its  equivalent. 

35  When  formaldehyde  or  its  equivalent  is 
added  to  the  resinized  phenol  or  phenol 
resin  so  produced  and  the  mass  is  heated  to 
a  temperature  suitable  for  the  reaction,  an  in- 

fusible final  hardened  condensation  product 
40  is  formed,  which  is  chemically  inert  and  insol- 

uble in  common  solvents.  Such  a  final  con- 
densation product  may  be  made  sufficiently 

plastic  when  heated  to  take  a  record  impres- 
sion from  a  suitable  matrix,  this  plasticity 

45  being  given  to  the  product  by  the  addition 
of  an  element  which  I  term  in  said  applica- 

tion Serial  No.  496,060  a  "final  product 
solvent  element ".  By  final  product  solvent 
element,  I  include  substances  which  will  dis- 

50  solve  the  ultimate  condensation  product  or 
combine  therewith  at  baking  temperature, 
render  it  plastic  at  such  temperature,  and 
remain  as  a  part  of  the  product  in  the  condi- 

tion of  solid  solution.     Examples  of  sub- 
55  stances  of  this  class  are  naphthalene  and 

some  of  its  derivatives,  such  as  nitro  and 
chloro  derivatives.  Naphthalene  tends  to 
volatilize  at  ordinary  temperatures  when 
alone.     It  does  not,  however,  volatilize  per- 

60  ceptibly  at  ordinary  temperatures  when 
used  in  proper  proportions  in  solid  solution 
with  the  ultimate  phenolic  condensation 
product.  Thus,  the  record  impression  may 
be  given  to  the  record  surface  of  phenol 

66  aldehyde  final  condensation  product  after 

the  final  reaction  in  the  substance  has  taken 

place.  Or,  if  desired,  the  final  reaction  of 
the  substance  may  be  allowed  to  take  place 
in  the  mold  during  the  pressing  of  the 
record  therein.  70 

In  Fig.  2  of  the  drawings,  I  have  shown  a 
portfolio  5  wherein  records  of  the  excessive 
thinness  disclosed  may  be  filed  for  conven- 

ience in  keeping  the  same.  This  portfolio 
is  of  common  character  and  is  adapted  to  75 
file  a  record  between  each  sheet.  As  shown 
in  the  drawing,  the  edge  of  a  record  6  is 
held  in  place  at  each  corner  of  the  sheet  7 
of  the  portfolio  by  means  of  the  flap  8 
over  which  the  edge  of  the  record  6  projects.  80 
A  record  rolled  into  shape  to  be  transmitted 
through  the  mail  is  shown  in  Fig.  3.  A 
record  such  as  described  can  be  merely  rolled 
and  tied  or  otherwise  secured  in  place,  ad- 

dressed and  stamped  and  sent  through  the  85 
mail. 

The  invention  claimed  herein  is  limited  to 
a  flexible  record,  the  article  disclosed  being 
more  broadly  claimed  in  an  application  of 
Aylsworth  and  Aiken,  Serial  No.  861,038,  90 
filed  September  10,  1914. 

Having  now  described  my  invention,  what 

I  claim  and  desire  to  protect  by  Letters  Pat- 
ent is  as  follows: 

1.  As  a  new  article  of  manufacture,  a  95 
sound  record  comprising  a  flexible  disk 
formed  of  an  elastic  yielding  backing  and 
an  elastic  flexible  record  surface  of  a  hard 
infusible  condensation  product  of  a  phenol 
and  a  substance  containing  the  methylene  100 
radical,  substantially  as  described. 

2.  As  a  new  article  of  manufacture,  a 
sound  record  comprising  a  flexible  backing 
and  a  flexible  surface  portion  formed  of  a 
final  condensation  product  of  a  phenol  and  105 
a  substance  containing  the  methylene  rad- 

ical, said  surface  portion  being  sufficiently 

plastic  when  heated  to  take  a  record  im- 
pression from  a  record  matrix,  substantially 

as  described.  110 
3.  As  a  new  article  of  manufacture,  a 

sound  record  comprising  a  flexible  backing 
formed  of  a  thin  sheet  of  cellular  material, 
the  pores  and  interstices  of  which  are  filled 
with  an  elastic  yielding  material  to  render  115 
said  sheet  permanently  extensible  and  com- 

pressible, and  a  flexible  record  surface  of  a 
hard  infusible  and  non- stretching  material 
which  is  non-plastic  when  cold,  substan- 

tially as  described.  120 
4.  As  a  new  article  of  manufacture,  a 

sound  record  comprising  a  flexible  backing 
formed  of  a  thin  sheet  of  cellular  material, 

the  pores  and  interstices  of  which  are  com- 
pletely filled  with  an  elastic  yielding  ma-  125 

terial,  and  a  flexible  record  surface  of  a 
hard  infusible  condensation  product  of  a 
phenol  and  a  substance  containing  the 
methylene  radical,  substantially  as  de- 

scribed. 1*0 
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5.  As  a  new  article  of  manufacture,  a 
sound  record  comprising  a  thin  flexible  disk 
having  a  surface  portion  formed  of  a  hard 
infusible  condensation  product  of  a  phenol 

5  and  a  substance  containing  the  methylene 
radical,  said  product  being  sufficiently  plas- 

tic when  heated  to  take  a  record  impression 
from  a  record  matrix,  substantially  as  de- 
scribed. 

10  6.  As  a  new  article  of  manufacture,  a 
sound  record  comprising  a  flexible  backing 
formed  of  a  thin  sheet  of  cellular  material, 
the  pores  and  interstices  of  which  are  filled 
with  an  elastic  yielding  material  to  render 

15  said  sheet  permanently  extensible  and  com- 
pressible, and  a  flexible  surface  portion 

formed  of  a  final  condensation  product  of  a 
phenol  and  a  substance  containing  the 
methylene  radical,  said  surface  portion  be- 

20  ing  sufficiently  plastic  when  heated  to  take 
a  record  impression  from  a  record  matrix, 
substantially  as  described. 

7.  As  a  new   article  of  manufacture,  a 
flexible  sound  record  comprising  a  flexible 

backing    and    a    flexible    surface    portion  25 
formed  of  a  final  hardened  phenolic  conden- 

sation product  containing  a  final  product 
solvent  element,  substantially  as  described. 

8.  As  a  new  article  of  manufacture,  a  thin 

flexible  sound  record  having  a  surface  por-  30 
tion  formed  of  a  final  hardened  phenolic 
condensation  product  containing  a  final 

product  solvent  element,  substantially  as  de- scribed. 

9.  As  a  new  article  of  manufacture,  a  35 
flexible  sound  record  comprising  a  flexible 
backing  and  a  flexible  surface  portion 
formed  of  a  final  hardened  phenolic  conden- 

sation product  containing  a  non-volatile 
final  product  solvent  element,  substantially  40 
as  described. 

This  specification  signed  and  witnessed 
this  2d  day  of  February  1910. 

JONAS  W.  AYLSWORTH. 

Witnesses : 
Dyer  Smith, 

A.NNA  R.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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Specification  of  letters  Patent.  Patented  July  13, 1915. 

Application  filed  February  11, 1910.     Serial  No.  543,236. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States,  and  a  resident 
of  East  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Processes 
for  Making  Sound-Records,  of  which  the 
following  is  a  description. 

My    invention    relates   to   sound    records 
10  formed  of  refractory  condensation  products 

and  to  a  process  for  manufacturing  the  same, 
and  my  object  is  to  produce  records  of  im- 

proved quality,  life,  and  other  valuable 
characteristics  from  substances  of  the  class 

15  described  in  a  simple,  inexpensive  and  effi- 
cacious manner.  The  materials  from  which 

1  manufacture  the  sound  records  are  in  their 

final  state  non-fusible,  insoluble  and  difficult 
to  mold  by  processes  requiring  the  material 

20  to  be  cast  or  pressed  while  in  a  plastic  state. 
The  materials  referred  to  are  condensation 

products  of  phenol  or  equivalent  substances, 
and  formaldehyde  or  other  material  contain- 

ing the  methylene  radical  CH2.     It  has  been 
25  proposed  to  carry  the  reaction  of  such  sub- 

stances to  an  intermediate  state  only  and 
to  harden  the  same  in  a  mold  in  which  they 
are  shaped  to  the  final,  refractory  and  in- 

fusible condition.     The  hardening  reaction 
30  of  such  intermediate  phenolic  condensation 

products  and  other  condensation  reactions 
of  similar  character  requires  a  considerable 
time  even  when  a  relatively  high  tempera- 

ture is  employed,  resulting  in  the  necessity 
35  of  employing  expensive  matrices  in  large 

numbers  in  order  that  the  required  output 
of  a  given  sound  record  may  be  obtained, 
and  which  accordingly,  curtails  the  number 
of  facsimiles  which  may  be  made  from  each 

40  matrix  per  diem. 
My  invention  greatly  increases  the  num- 

ber of  records  which  may  be  made  from  each 
matrix  per  day,  and  also  obviates  another 
objectionable  feature  incident  to  the  manu- 

45  facture  of  sound  records  molded  from  con- 
densation products  wherein  the  reaction  is 

caused  to  culminate  entirely  or  in  part,  while 
the  product  is  inclosed  in  the  matrix  under 
tbe  influence  of  heat  and  pressure,  which 

50  consists  in  the  entrapping  of  by  products  of 
the  reaction  within  the  inter  -  molecular 
spaces  of  the  product.  These  by  products 
may  consist  of  water  vapor,  vapor  of  am- 

monia, excess  of  formaldehyde  or  other  ma- 

60 

65 

70 

75 

terial  containing  the  methylene  radical,  etc.,  55 
according  to  the  specific  character  of  the 
composition  employed.  These  gaseous  prod- 

ucts even  though  they  may  be  small  in 
amount,  impair  the  surface  of  the  record  to 
an  extent  causing  a  phonetic  roughness,  and 
otherwise  impair  the  quality  of  a  high  grade 
record. 

My  invention  relates  specifically  to  the 
molding  of  disk  records  of  either  the  ver- 

tical or  transverse  groove  type,  although  it 
is  obvious  that  the  same  methods  may  be 
used  for  making  the  cylindrical  type  of 
record. 

My  invention  comprises  broadly  a  process 
for  manufacturing  records  and  a  sound 
record  as  a  new  article  of  manufacture  com- 

posed of  the  ingredients  hereinafter  to  be 
described,  which  record  may  broadly  be  of 
either  the  disk  or  cylindrical  type;  my  in- 

vention also  comprises  specifically,  a  disk 
sound  record  formed  in  the  manner  and  by 
the  specific  process  to  be  described. 

The  process  of  manufacturing  disk  records 
involves  four  principal  steps  or  operations. 

The  first  step  consists  in  the  preparation  80 
of  the  composition  in  such  a  manner  that  the 
components  thereof  may  react  chemically  or 
harden  to  form  a  hard  infusible  product 
when  subsequently  heated  to  the  proper  re- 

acting temperature. 
The  second  step  consists  in  heating  the 

composition  to  the  desired  form  in  a  blank 
mold  heated  only  sufficiently  to  render  the 
composition  plastic,  so  that  it  may  be  com- 

pressed to  fill  the  mold  and  weld  the  mass 
to  a  solid  unit  of  the  desired  shape.  This 
blank  has  not  so  far  been  given  its  final 
hardening. 

The  third  step  consists  in  removing  the 
blank  so  formed  from  the  mold,  heating  it 
in  a  suitable  receptacle  for  the  purpose  of 
hardening  or  completing  the  reaction,  and 
permitting  the  by  products  of  the  reaction 
to  evaporate  or  escape  from  the  blank. 

The  fourth  step  consists  in  pressing  the 
hardened  blank  in  a  hot  matrix  to  form  the 
desired  sound  record. 

The  material  which  I  use  for  forming 
blanks  and  subsequently  records  therefrom, 
is  of  such  a  character  that  in  its  final  condi- 

tion it  is  refractory,  infusible,  insoluble,  but 
is  rendered  sufficiently  plastic  by  applica- 

tion of  a  suitable  amount  of  heat  to  take  a 

85 
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95 
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perfect  impression  from  the  mold.  Final 
condensation  products  of  phenol  and  for- 

maldehyde or  other  methylene  -  containing 
agents  can  usually  not  be  rendered  suffi- 

5  ciently  plastic  by  the  action  of  heat  to  take 
an  impression  from  a  mold  or  die,  but  my 
improved  composition  has  this  character- 

istic because  of  the  inclusion  therein  of  an 
element  of  the  class  which  I  denote  as  final 

xO  product  solvent  elements,  as  disclosed  in  my 
application  Serial  No.  496,060,  filed  May  14, 
1909,  and  entitled  plastic  composition  and 
process  of  manufacturing  the  same  upon 
Avhich  U.  S.  Patent  No.  1,102,630  has  been 

15  granted. 
It  may  be  well  to  state  that  it  is  now  well 

known  that  phenolic  bodies  may  be  caused 
to  react  when  combined  with  formaldehyde 
or  polymers  thereof  to  form  condensation 

20  products  of  various  degrees  of  hardness  and 
infusibility.  One  type  of  these  products  are 
fusible  resinous  products  which  are  known 
by  the  general  name  of  shellac  substitutes. 
These  are  soluble  in  various  solvents,  may  be 

25  melted,  and  are  suitable  generally  for  use  as 
substitutes  for  shellac  and  similar  uses.  The 
other  type  of  reaction  products  referred  to 
is  a  hard  infusible  insoluble  amorphous 
mass  which  is  chemically   inert.     A   great 

30  practical  difficulty  in  the  use  of  the  last 
named  product  has  been  that  when  the  re- 

action has  been  carried  on  at  sufficiently 
high  temperatures  and  with  sufficient  energy 
to  enable  the  product  to  be  formed  within 

35  a  reasonabh^  short  time,  gases  of  dissocia- 
tion of  formaldehyde  or  the  like  have  been 

evolved,  together  with  water  vapors,  which 
have  rendered  the  mass  porous  and  conse- 

quently unfit  for  most  industrial  applica- 
40  tions.  It  has  been  proposed  to  hasten  the 

reaction  by  the  use  of  catalytic  or  so-called 
condensing  agents  in  small  quantity,  which, 
however,  leave  objectionable  components  in 
the  mass  or  traces  thereof,  result  in  the  evo- 

4fi  lution  of  gas,  and  aid  in  the  setting  up  of 
internal  stresses  within  the  substance,  which 
render  it  brittle  and  distorted  and  shorten 
the  life  and  usefulness  of  the  product.  It 
has  also  been  proposed  to  perform  the  final 

50  reaction  in  such  substances  under  counter- 
acting pressure,  which  prevents  in  large 

measure,  the  formation  of  objectionable  bub- 
bles and  porosity,  this  process  being  simi- 

lar to  the  well  known  method  of  vulcaniz- 

55  ing  rubber  and  the  employment  of  pres- 
sure in  the  manufacture  of  other  industrial 

compositions.  The  use  of  such  pressure  re- 
sults in  the  entrapping  of  water  vapors  and 

other  gases  within  the  substance  in  the  man- 
60  ner  described  in  my  application  Serial  No. 

543,238,  entitled  phenolic  condensation  prod- 
uct and  method  of  preparing  same,  filed 

Feb.  11,  1910,  upon  which  U.  S.  Patent  No. 
1,120,593    has   been    granted.     This    result 

65  necessarily  takes  place  if  the  counteracting 

pressure  is  greater  than  the  pressure  of  the 
water  vapor  or  other  gases,  as  it  must  be 
to  prevent  the  escape  of  such  gases  during 
the  reaction. 

In    my    application    Serial    No.    496,060  70 
above  referred  to,  I  describe  a  final  phenolic 
condensation  product  and  a  method  of  pre- 

paring the  same  in  which  catalytic  agents 
are  not  required,  and  in  which  the  use  of  a 

counteracting  pressure  during  the  final  re-  75 
action  is  not  necessary.     This  result  is  at- 

tained by  the  formation,  first,  of  a  final  or 
permanently  fusible  primary  reaction  prod- 

uct in  which  the  formaldehyde  or  methyl- 
ene-containing  element  is  all  combined  with  80 
the  phenol,  and  the  phenol  is  all  or  practi- 

cally all  combined  with  the  aldehyde.     A 
hardening  reaction  is  then  caused  to  take 
place  between  this  product  and  formalde- 

hyde or  a  polymer  thereof  in  quantity  just  85 
sufficient  to  combine  with  all  of  the  fusible 
condensation  product  to  form  the  final  hard 
condensation    product,    the    methylene-con- 

taining or  hardening  ingredient  being  used 
in  relatively  small  quantities  and  the  heat  of  90 
the  reaction  being  regulated  to  prevent  the 
escape  of  formaldehyde  gas  during  the  re- 

action.   It  was  my  discovery  that  formalde- 
hyde or  other  methylene-containing  agent 

and  a  phenolic  body  may  be  combined  and  95 
caused  to  react  in  such  proportions  that  the 
fusible  condensation  product  referred  to  is 
formed,   and  this   substance   may   then  be 
combined  with  a  further  amount  of  formal- 

dehyde  or   other   methylene-containing   in-  10° 
gredient    to    form    the    final    condensation 
product.     The  proportions  required  for  the 
formation  of  the  fusible  product  referred  to 
in  order  to  get  the  best  results  are  three 

parts  of  phenol  to  two  parts  of  formalde-   105 
hyde  by  molecular   weights.     This   appar- 

ently causes  the  chemical  reaction 

3(C6H6OH)+2(CH2)0=/C6H:,0+2H20 

CH2 

^>C6H<0 

CH2 

\C6H60 

110 

The  final  hardening  reaction  when  para- 
form  or  other  anhydrous  form  of  formalde- 

hyde is  used  apparently  causes  the  chemical  115 

reaction — 
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when  the  paraform  is  used  in  suitable  quan- 
tity. When  hexa  -  methylene  -  tetra  -  amin  is 

used  in  place  of  the  paraform,  as  described 
in  application  Serial  No.  543,238  above  re- 

ferred to,  the  reaction  apparently  is 
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The  product  formed  by  either  reaction 

120 

125 

130 
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hardens  on  the  application  of  a  suitable 
amount  of  heat  to  an  infusible  refractory 
resinous  amorphous  mass  of  a  pale  amber 
color  when  the  reacting  substances  are  pure. 

5  Subsequent  to  the  date  of  my  invention  em- 
bodied in  application  Serial  No.  496,060 

above  referred  to,  I  discovered  that  a  sub- 
stance containing  a  methylene  radical  other 

than  the  oxid  or  hydroxid  and  preferably 
10  hexa  -  methylene  -  amin  or  hexa  -  methylene- 

tetra  -  amin,  as  it  is  sometimes  called 
(CH2)6N4,  or  other  methylene-amin  com- 

pound, might  be  substituted  for  the  para- 
form  or  other  aldehyde  element  used  in  the 

15  final  reaction  for  hardening  the  substance 
with  improved  effect.  This  discovery  is  em- 

bodied in  my  application  Serial  No.  543,238, 
referred  to.  The  hexa-methylene-amin  or 
other  methylene-amin   compound   possesses 

20  the  chief  advantage  over  the  aldehyde  to 
perform  the  desired  function  in  that  it  is 
not  necessary  to  take  great  care  to  limit  the 
amount  of  the  methylene-amin  to  the  exact 
proportion  necessary  for  combining  with  the 

25  fusible  condensation  product,  since  gas  is 
not  evolved  during  the  reaction  if  the 
methylene  -  amin  is  present  in  excess,  the 
methylene  -  amin  only  parting  with  its 
methylene  upon  reaction  with  the   fusible 

30  condensation  product  in  exchange  for  hy- 
drogen from  the  fusible  product,  which 

unites  with  the  nitrogen  of  the  methylene- 
amin  to  form  ammonia. 

My     improved     phonograph     record     is 
35  formed  from  the  substances  described  in  the 

applications  referred  to  and  takes  advan- 
tage of  the  discoveries  therein  recited. 

While  the  use  of  the  specific  fusible  prod- 
uct referred  to  is  preferable,  I  may  use  vari- 

40  ous  of  the  so-called  shellac  substitutes  on  the 
market  for  combination  with  the  methylene- 
containing  ingredient  to  form  the  final 
product  with  good  results.  So  far  as  I 
know,  no  one  prior  to  my  discoveries  above 

45  referred  to,  formed  a  final  condensation 
phenolic  product  by  first  forming  a  fusible 
product  and  adding  thereto  an  ingredient 
which  upon  further  heat  treatment  resulted 
in   a   final  infusible  condensation   product, 

50  nor  was  the  nature  of  the  substances  referred 
to  accurately  known.  The  general  practice 
was  to  mix  together  in  the  first  place  all  the 
ingredients  necessary  for  the  formation  of 
the  final  infusible  product,  and  to  heat  the 

5o  same  either  in  one  or  several  stages  to  pro- 
duce the  final  product.  This  resulted  in  the 

formation  of  a  product  which  at  all  stages 
prior  to  the  formation  of  the  final  product 
contained  free  or  uncombined  formaldehyde 

0J  or  methylene-containing  element,  Avhich,  at 
the  heat  of  the  main  reaction  tended  con- 

stantly to  escape  as  gas.  Other  advantages 
of  this  method  of  procedure  over  the  former 
method  referred  to  and  of  the  product  so 

65  formed  over  the  products  previously  known 

of  the  class  described,  are  fully  set  forth  in 
my  applications  referred  to  above. 

The  first  step  noted  above  in  the  forma- 
tion of  my  improved  sound  record  comprises 

the  mixing  together  of  a  completed  fusible  70 
soluble  condensation  product,  such  as  cer- 

tain shellac  substitutes  of  phenolic  origin,  or 
the  phenol  resin  referred  to  above  and  fully 
described    in    my    co-pending    applications 
above  referred  to,  together  with  the  follow-   75 
ing  substances :  a  final  product  solvent  ele- 

ment or  plasticity  component;  a  methylene- 
containing  agent   or  substance   which   will 
yield  the  methylene  radical  in  exchange  for 
an  equivalent  amount  of  hydrogen  from  the  80 
phenolic  resin ;  a  suitable  filling  component, 
such  as  inert  powdered  materials  of  mineral 
or  organic  nature.     Each  of  these  compo- 

nents is   present   in   proper   proportion   to 
form  a  completed  product  of  desired  color,  85 
hardness  and  texture,  when  submitted  to  the 
subsequent  operations. 
Examples  of  compositions  of  the  class 

specified  are  the  following: 
Phenol  resin  or  equivalent  shellac  substi-  90 

tute — 100  parts  by  weight. 
Solid  solvent  or  plasticity  component  such 

as  meta-di-nitro-benzole,  nitro-naphthalene, 
camphor,  stearic  amid  or  other  solid  acid 
amids  of  the  acetic  series — 10  to  20  parts,       95 

Methylene  yielding  agent  such  as  hexa- 
methylene-amin,  tri-oxy-methylene,  thio-f or- 
mic-aldehyde — 7  to  11  parts. 

Pigment  such  as  lamp  black — 2  to  5  parts. 
Mineral  filling  agent  such  as  plaster  of  100 

Paris,  barium  sulfate,  infusorial  earth,  clay, 
etc. — 50  to  300  parts,  or  as  an  alternative, 
an  organic  filling  agent  such  as  powdered 
amber,  wood  flour,  ivory  nut  dust,  insoluble 
casein  salts,  infusible  resinates,  infusible  105 

condensation  products  in  powdered  form — 
50  to  100  parts. 
Of  the  above  named  solid  solvents  or 

plasticity  components,  meta-di-nitro-benzol 
and  nitro-naphthalene  are  preferred  because  HO 
they  are  neither  volatile  nor  water  soluble. 
The  equivalents  of  these  components  could, 
of  course,  also  be  used. 

The  composition  may  be  mixed  by  power- 
ful kneading  machines  or  ground  or  rolled  H5 

at  temperatures  beloAV  the  reaction  tempera- 
ture which  for  the  above  type  of  composi- 

tion is  about  180  degrees  F.  The  mixed  ma- 
terial may  be  pulverized  or  may  be  formed 

in  rough  cakes  suitable  for  compressing  or  120 
consolidating  in  subsequent  molding  opera- 
tions. 

The  second  step  comprises  the  consolida- 
tion of  the  powdered  substances  or  compres- 
sion of  the  rough  cake  into  a  suitable  heated  12ij 

blank  mold  bv  hydraulic  or  other  pressure 
and  the  removal  of  the  blank  from  the  mold, 
which  may  be  accomplished  without  cooling 
when  some  compositions  are  used,  while  with 

others  it  is  necessary  to  first  cool  the  mass.  13° 
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The  third  step  comprises  heating  the 
blanks  to  a  proper  reaction  temperature  for 
a  sufficient  time  to  allow  the  complete  hard- 

ening reaction  to  take  place  and  drying  out 
5  or  expelling  the  undesirable  reaction  prod- 

ucts previously  mentioned.  During  this  op- 
eration, the  blank  may  be  supported  in  such 

a  manner  that  it  will  lie  flat  and  that  the 

reaction  by  products  may  escape  readily.    It 
20  is  obvious  that  as  much  time  as  is  required 

may  be  used  in  this  operation,  even  though 
it  takes  several  hours  or  even  days,  without 
injurious  consequences,  since  no  expensive 
molds  are  involved  and  caused  to  remain  idle 

15   during  this  step  of  the  process. 
When  the  blanks  are  hardened  in  finished 

condition  they  ma}'  be  stored  for  indefinite 
periods  preparatory  to  use  in  the  fourth 
step  of  the  process,  consisting  in  pressing 

20  the  blanks  to  make  sound  records  from  suit- 
able matrices,  or  they  may  be  taken  at  once 

from  the  oven  while  still  hot  and  placed  in 
the  record  matrix,  which  is  also  heated  to 
the  proper  temperature  for  rendering  the 

£§  particular  composition  used  sufficiently  plas- 
tic to  take  the  impression  of  the  sound  waves 

from  the  matrix.  This  fourth  step  is  car- 
ried out  by  means  of  hydraulic  presses,  and 

the  matrices  are  cooled  in  the  presses,  this 
30  operation  requiring  the  use  of  the  mold  but  a 

few  moments.  Kecords  thus  made  have  no 

tendency  to  stick  to  the  mold,  which  is  often 
the  result  when  the  final  reaction  is  caused 
to  take  place  within  the  mold.    Furthermore, 

35  the  records  may  be  repressed  if  desired  to 
make  them  over  when  obsolete.  Further- 

more, there  is  no  tendency  for  the  filling  ma- 
terial in  the  composition  to  injure  or  wear 

the  matrix  or  for   the   components  of  the 
40  composition  to  corrode  the  matrix  when  the 

composition  is  made  as  described  in  contra- 
distinction to  similar  records  made  when  the 

operation  is  carried  on  b}'  heat  and  pressure 
within  the  matrix. 

45  When  cylindrical  sound  records  are  to  be 
made  in  accordance  Avith  my  invention,  the 

ingredients  are  prepared,  mixed  and  consoli- 
dated to  shape  in  a  blank  cylindrical  mold, 

the  mold  being  heated  and  pressure  applied 
50  in  an}'  desirable  manner  to  mold  the  blank. 

Preferably,  the  heat  employed  is  of  a  tem- 
perature less  than  the  reaction  temperature 

of  the  composition.  The  blank  is  then  cooled 
and  upon  shrinking  sufficiently  is  removed 

55  from  the  blank  mold  by  direct  longitudinal 
movement  thereof.  It  is  then  heated  in  an 
oven  or  other  suitable  receptacle  sufficiently 
to  permit  the  hardening  reaction  to  take 
place  and  the  harmful  reaction  by  products 

60  to  escape  in  tbe  manner  referred  to  in  con- 
nection with  the  process  as  applied  to  disk 

records.  The  blanks  thus  formed  are  pressed 
in  a  suitable  cylindrical  matrix  to  form  the 
sound  record  on  their  outer  surfaces,  while 

eg   the     blanks    are   in   plastic   condition,   the 

blanks  either  being  put  into  the  molds  di- 
rectly from  the  oven  while  still  hot,  or  if 

they  are  stored  for  future  use,  they  may  be 
heated  sufficiently  to  become  plastic  before 
being  placed  in  the  sound  record  matrix.  „ 
The  pressure  may  be  applied  upon  the  blanks 
to  form  the  record  in  any  suitable  manner, 
and  the  records  thus  formed  are  cooled  suf- 

ficiently to  shrink  away  from  the  record 

surface,  when  they  may  be  remoATed  from  7_ 
the  mold,  or  they  may  be  removed  by  means 
of  suction  applied  to  the  interior  of  the  rec- 

ord or  pressure  applied  to  the  outer  surface 
of  the  record,  or  both,  as  disclosed  in  my  ap- 

plication Serial  No.  487,360,  filed  Apr.  1, 

1909,  upon  which  U.  S.  Patent  No.  1,036,416  8U has  been  granted. 
While  I  consider  it  preferable  to  form 

sound  records  and  blanks  by  the  processes 
described,  it  should  be  understood  that  my   „,. 
invention  comprises  broadly  sound  records 
and  blanks  formed  of  the  substances  de- 

scribed by  any  suitable  process,  such  records 
being,  to  the  best  of  my  knowledge,  novel 
articles   of   manufacture   however   formed.   90 
Thus,  while  I  prefer  to  form  sound  records 
by  the  processes  described,  in  which  the 
record  is  formed  upon  the  blank  by  press- 

ing, it  is  possible  to  form  records  of  the 
substances  described  by  a  casting  operation,   9g 
that  is  to  say,  by  carrying  on  all  the  neces- 

sary reactions  to  form  the  final  article  with- 
in the  mold  itself.    It  also  should  be  under- 

stood that  any  water  vapor  contained  with- 
in the  mass  may  be  absorbed  by  a  suitable  10o 

percentage  of  a  water-absorbing  element,  as 
described  in  my  application  Serial  No.  496,- 
060,   and   that   if   a   methylene-ainin   com- 

pound is  used  as  a  hardening  agent,  as  is  de- 
scribed in  my  application  Serial  No.  543,238  105 

above  referred  to,  the  ammonia  evolved  may 
be  fixed  by  the  addition  of  a  small  per- 

centage of  an  ammonia  fixing  agent  to  the 
mass,  such  as  one  of  the  anhydrids  of  the 
higher  members  of  the  acids  of  the  acetic  ;q0 
series    or    phthalic    or    benzoic    anhydrid, 
which  results  in  the  formation  of  an  acid 
amid,    which    substance   has   the    desirable 

properties  of  acting  as  a  final  product  sol- 
vent agent  or  plasticity  or  water-combining  115 

agent,  as  well  as  an  ammonia  fixing  agent. 
The  sound  record  formed  by  any  of  the 

processes  described  above  is  exceedingly 
hard  and  is  exceptionally  well  adapted  to 
give  a  sound  reproduction  of  excellent  qual-  120 
ity  when  played.  I  have  found  that  the 
yielding  by  elasticity  of  the  record  surface 
when  tracked  by  a  small  reproducing  stylus 
point  is  very  pronounced  with  all  of  the 
well  known  hard  wax  or  metallic  soap  com-  125 
positions,  and  results  in  a  weaker  reproduc- 

tion than  would  otherwise  be  the  case.  The 
volume  of  sound  and  clearness  of  definition 
on  reproduction  increases  directly  with  the 
hardness  of  the  record  substance,  as  indi-  im 
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cated  by  any  known  method  of  measuring 
hardness.  Accordingly,  as  stated,  the  com- 

position of  which  I  now  propose  to  form 
sound  records,  because  of  its  exceeding 

5  hardness  gives  a  greatly  improved  repro- 
duction. 

The  article  disclosed  herein  is  claimed  in 

my  copending  application  Serial  No.  30,197, 
filed  May  24,  1915,  which  is  a  division  of 

10  this  application. 
Having  now  described  my  invention,  what 

I  claim  and  desire  to  protect  by  Letters  Pat- 
ent is  as  follows: 

1.  The  process  of  forming  sound  records 
15  which  consists  in  forming  a  blank  of  final 

hardened  phenolic  condensation  product  of 
such  a  nature  as  to  be  rendered  sufficiently 
plastic  by  subsequent  application  of  heat  to 
take  a  clear  impx-ession  from  a  sound  record 

20  matrix,  heating  the  same  to  render  the  same 
plastic,  and  then  pressing  the  same  into  a 
suitable  sound  record  matrix,  substantially 
as  described. 

2.  The  process  of  forming  sound  records 
25   which  consists  in  mixing  together  a  fusible 

phenol  resin,  a  non-volatile  and  non-water- 
soluble  final  product  solvent,  and  an  an- 

hydrous hardening  agent,  heating  the  com- 
position to  harden  it,  and  forming  a  sound 

30  record  therefrom  in  a  suitable  mold,  sub- 
stantially as  described. 

3.  The  process  of  forming  sound  record 
blanks  which  comprises  mixing  together  a 
permanently  fusible  phenolic  product  and 

35  an  agent  capable  of  reacting  chemically 
with  said  product  to  form  a  hardened  phe- 

nolic condensation  product,  consolidating 
said  ingredients  into  a  sound  record  blank, 

and  transforming  the  same  by  chemical  ac- 
40  tion  into  said  hardened  product,  substan- 

tially as  described. 
4.  The  process  of  forming  sound  record 

blanks  which  comprises  mixing  together  in- 
gredients which  react  chemically  to  form  a 

45  final  hardened  phenolic  condensation  prod- 
uct together  with  a  non-volatile  and  non- 

water  soluble  final  product  solvent,  consoli- 
dating said  ingredients  into  shape,  and  heat- 

ing said  ingredients  to  form  said  final  har- 
50  dened  product  by  chemical  action,  substan- 

tially as  described. 
5.  The  process  of  forming  sound  record 

blanks  which  consists  in  mixing  together  a 

fusible  phenol  resin,  a  non-volatile  and  non- 
55  water  soluble  final  product  solvent  and  a 

methylene  containing  substance  at  a  tem- 
perature below  the  reaction  temperature  of 

the  composition,  forming  a  blank  therefrom 
in  a  suitable  mold,  removing  the  blank  from 

60  the  mold,  and  heating  the  same  sufficiently 
to  cause  the  hardening  of  the  composition 
by  chemical  action,  substantially  as  de- 
scribed. 

6.  The  process  of  forming  sound  record 
65  blanks  which  consists  in  mixing  together  a 

fusible  phenol  resin,  a  non-volatile  and  non- 
water  soluble  final  product  solvent  and  a 

methylene  containing  substance  at  a  tem- 
perature below  the  reaction  temperature  of 

the  composition,  forming  a  blank  therefrom  yg 
in  a  suitable  mold,  and  heating  the  same 
sufficiently  to  cause  the  hardening  of  the 
composition  by  chemical  action,  substan- 

tially as  described. 
7.  The  process  of  forming  sound  records  75 

which  consists  in  mixing  together  a  fusible  -- 
phenol  resin,  a  non-volatile  and  non-water 
soluble  final  product  solvent,  an  inert  filling 
material,     and     an     anhydrous     hardening 
agent,  heating  the  composition  to  harden  it   go 
and  forming  a  sound  record  therefrom  in  a 
suitable  mold,  substantially  as  described. 

8.  The  process  of  forming  sound  records 
which  consists  in  mixing  together  a  fusible 

phenol  resin,  a  non-volatile  and  non-water-  85 
soluble  final  product  solvent  and  an  anhy- 

drous hardening  agent  containing  the  methy- 
lene radical  at  a  temperature  below  the  re- 

action temperature  of  the  composition,  mold- 
ing to  shape,  heating  sufficiently  to  cause  the  90 

final  hardening  reaction,  and  forming  the 
sound  record  thereon  when  heated  sufficiently 

to  be  sufficiently  plastic,  substantially  as  de- 
scribed. 

9.  The  process  of  forming  sound  records  95 
which  consists  in  mixing  together  a  fusible 

phenol  resin,  a  non-volatile  and  non-water- 
soluble  final  product  solvent  and  methylene- 
amin  compound  or  derivative,  heating  the 
composition  to  harden  it,  and  forming  a  100 
sound  record  therefrom  in  a  suitable  mold, 
substantially  as  described. 

10.  The  process  of  forming  sound  records 
which  consists  in  mixing  together  a  fusible 

phenol  resin,  a  non-volatile  and  non-water-  105 
soluble  final  product  solvent,  hexa-methy- 
lene-tetra-amin,  and  an  inert  filling  material, 
heating  the  composition  to  harden  it,  and 

forming  a  sound  record  therefrom  in  a  suit- 
able mold,  substantially  as  described.  110 

11.  The  process  of  forming  sound  records 
which  consists  in  mixing  together  ingredi- 

ents which  react  on  application  of  sufficient 
heat  to  form  a  hard  final  infusible  phenolic 

condensation  product  together  with  a  non-  115 
volatile  and  non-water-soluble  final  product 
solvent,  molding  the  same  into  a  blank, 

hardening  by  heat  treatment  to  the  final  in- 
fusible product,  rendering  plastic  by  heat 

and  pressing  a  sound  record  thereon,  sub-  120 
stantially  as  described. 

12.  The  process  of  forming  sound  records 
wdiich  consists  in  mixing  together  ingredi- 

ents which  react  on  application  of  sufficient 
heat  to  form  a  hard  final  infusible  phenolic  125 
condensation  product  together  with  a  non- 

volatile ancl  non-water-soluble  final  product 
solvent,  molding  the  same  into  a  blank  un- 

der pressure  and  heat  at  a  temperature  less 
than  the  reaction  temperature  of  the  compo-   UC 
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sition,  removing  from  the  blank  mold,  hard- 
ening hj  heat  treatment  to  the  final  infusi- 

ble product,  rendering  plastic  by  heat  and 
pressing  a  sound  record  thereon,  substan- 

5  tially  as  described. 
13.  The  process  of  forming  sound  records 

which  consists  in  mixing  together  a  fusible 
phenol  resin,  a  non-volatile  and  non-water- 
soluble  final  product  solvent,  and  a  methy- 

10  lene-containing  hardening  agent,  molding  in 
a  heated  blank  mold,  removing  the  blank 
therefrom  and  hardening  by  sufficient  heat 
to  cause  the  final  reaction,  and  forming  the 
sound  record  thereon  by  pressing  the  blank 

15  against  a  suitable  matrix  with  the  blank  in 
plastic  condition,  substantially  as  described. 

14.  The  process  of  forming  sound  records 
which  consists  in  mixing  together  a  fusible 
phenol  resin,  a  non- volatile  and  non-water- 

20  soluble  final  product  solvent,  a  filling  ma- 
terial, and  a  methylene- containing  harden- 

ing agent,  molding  in  a  heated  blank  mold, 
removing  the  blank  therefrom  and  harden- 

ing by  sufficient  heat  to  cause  the  final  re- 
25  action,  and  forming  the  sound  record  there- 

on by  pressing  the  blank  against  a  suitable 
matrix  with  the  blank  in  plastic  condition, 
substantially  as  described. 

15.  The  process  of  forming  sound  records 
30  which  consists  in  mixing  together  ingredi- 

ents which  react  chemically  on  application 
of  sufficient  heat  to  form  a  hard  final  infusi- 

ble phenolic  condensation  product  together 
with  a  non-volatile  and  non-water-soluble 

3  5  final  product  solvent,  forming  the  same  into 

a  blank,  hardening  the  blank  by  application 
of  heat  to  the  final  infusible  product,  and 
pressing  a  sound  record  into  the  blank  with 
the  blank  in  a  heated  plastic  condition,  sub- 

stantially as  described.  40 
16.  The  process  of  forming  sound  records 

which  consists  in  mixing  together  a  fusible 
phenol  resin,  a  non-volatile  and  non-water 
soluble  final  product  solvent,  and  a  methy- 

lene -  containing  hardening  agent,  forming  45 
the  same  into  a  blank,  hardening  the  blank 
to  an  infusible  state  by  application  of  suffi- 

cient heat,  and  pressing  a  sound  record  into 
the  blank  with  the  blank  in  a  heated  plastic 
condition,  substantially  as  described.  50 

17.  The  process  of  forming  sound  records 
which  consists  in  mixing  together  ingredi- 

ents which  react  chemically  on  application 
of  sufficient  heat  to  form  a  hard  final  infusi- 

ble phenolic  condensation  product,  together  55 
with  a  non-volatile  and  non-water  soluble 
final  product  solvent,  molding  the  mixture 
in  a  heated  blank  mold,  removing  the  blank 
thus  formed  from  the  blank  mold,  harden- 

ing the  blank  by  sufficient  heat  to  cause  the  60 
final  hardening  reaction,  and  pressing  a 
sound  record  into  the  blank  with  the  blank 

in  a  heated  plastic  condition. 
This  specification  signed   and  witnessed 

this  8th  day  of  February  1910. 
JONAS  W.  AYLSWORTH. 

Witnesses : 
Dyer  Smith, 

John  M.  Canfield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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c*!         It  is  hereby  certified  that  in  Letters  Patent  No.    1,146,390,  granted  July   13, CO 

■«3-  1915,  upon  the  application  of  Jonas  W.  Aylsworth,  of  East  Orange,  New  Jersey, 

for  an  improvement  in  "Methods  of  Molding  Sound-Records  and  Other  Objects," 
errors  appear  in  the  printed  specification  requiring  correction  as  follows:  Page  1, 

fine  57,  for  the  word  "beznol"  read  benzol;  same  page,  fine  62,  after  the  date 
aj  February  11,  1910,  insert  the  words  and  numerals  and  upon  which  U.  S.  Patent  No. 

1,098,608,  has  been  granted,  ;  same  page,  lines  64-65,  strike  out  the  comma  and  the 

ji2  words  and  numerals  ",  and  upon  which  U.  S.  Patent  No.  1,098,608,  has  been 

granted.",  and  hne  64,  after  the  word  "to"  insert  a  period;  and  that  the  said 
Letters  Patent  should  be  read  with  these  corrections  therein  that  the  same  may 
conform  to  the  record  of  the  case  in  the  Patent  Office. 

Signed  and  sealed  this  28th  day  of  September,  A.  D.,  1915. 

[seal.]  J.  T.  NEWTON, 

Acting  Commissioner  of  Patents. 
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RECORDS  AND  OTHER  OBJECTS, 
#  1,146,390—-   J.W.Aylsworth, 

Patented -July  13,  1915. 
Filed -August  26,  1910. 

UNITED  STATES  PATENT  OFFICE. 
JONAS  W.  AYLSWORTH,  OF  EAST  ORANGE,  NEW  JERSEY,  ASSIGNOR,  BY  MESNE  ASSIGN- 

MENTS, TO  NEW  JERSEY  PATENT  COMPANY,  OF  WEST  ORANGE,  NEW  JERSEY,  A 
CORPORATION  OF  NEW  JERSEY. 

METHOD  OF  MOLDING  SOUND-RECORDS  AND  OTHER  OBJECTS. 

1,146,390. Specification  of  Letters  Patent.  Patented  July  13,  1915. 

No  Drawing.    Original  application  filed  August  26,  1910,  Serial  No.  579,130.    Divided  and  this  application 
filed  November  4,  1910.     Serial  No.  590,602. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Jonas  ̂ Y.  Aylswortk 

a  citizen  of  the  United  States,  and  a  resident 

of  East  Orange,  in  the  county  of  Essex  ano' 
5  State  of  New  Jersey,  have  inA^ented  a  cer- 

tain new  and  useful  Method  of  Molding 
Sound-Records  and  other  Objects,  of  which 
the  following  is  a  description. 

My  invention  relates  to  a  process  of  mold- 
10  ing  sound  records  and  other  objects,  the 

process  involving  the  formation  of  a  sur- 
face layer  of  a  hard  final  infusible  insoluble 

phenolic  condensation  product  upon  the  ob- 

ject. 
15       This  application  is  a  division  of  my  ap- 

plication Serial  No.  579,130,  filed  August  26, 
1910  for  Process  of  molding  sound  records 
and  other  objects. 

In  an  application  filed  by  me  on  August 
20  26,  1910,  Serial  No.  579,129,  entitled  Method 

of  molding  objects  having  a  refractory  sur- 
face layer,  upon  which  application  U.  S. 

Patent 'No.  1,094,828  has  been  granted,  I have  described  a  method  of  molding  sound 
25  records  and  other  objects  by  coating  the  sur- 

face of  a  mold  with  a  solution  of  ingredients, 
which,  upon  being  heated,  form  a  surface 
layer  or  veneer  on  the  mold  surface  of  a 
hard  infusible  insoluble  phenolic  condensa- 

30  tion  product  having  the  mold  impression 
formed  on  the  outer  surface  thereof.  The 
object  to  be  surfaced  is  pressed  into  contact 
with  this  hardened  veneer  in  the  mold,  with 

application  of  heat  sufficient  to  cause  the  ob- 
35  ject  or  mass  and  the  surface  layer  to  become 

firmly  welded  together,  the  molded  object 
then  being  cooled  and  removed  from  the 
mold  Avith  the  surface  layer  adhering  there- 

to.   The  process  claimed  herein  is  in  some 
40  instances  an  improvement  upon  the  process 

described  in  my  application  above  referred 
to,  and  is  in  some  aspects  a  specific  embodi- 

ment thereof. 
My  present  process  will  be  described  in 

45  connection  with  sound  records,  although  it 
will  be  obvious  that  it  may  be  applied  to  the 
formation    of    other   molded    objects    with 
equally  good  results. 

A  blank  mold  surface  is  painted  with  or 
50  dipped  in  a  solution  of  a  fusible  soluble 

phenolic  condensation  product  and  a  harden- 
ing agent  therefor,  such  as  hexa-methylene- 

70 

75 

tetra-amin,  in  a  suitable  solvent  which  may 
be  either  a  volatile  solvent,  such  as  amyl 
alcohol,  or  a  solid  solvent,  such  as  mono-  55 
nitro-naphthalene,  oil  of  mirbane,  di-nitro- 
beznol,  and  other  solvents  referred  to  in  my 
application  Serial  No.  579,129,  filed  August 
26,  1910.  This  coating  upon  the  matrix  may 
be  the  enamel  lacquer  or  varnish  described  60 
in  my  application  Serial  No.  543,239,  filed 
February  11,  1910,  as  stated  in  my  applica- 

tion Serial  No.  579,129,  filed  August  26, 1910, 
above  referred  to,  and  upon  which  U.  S. 
Patent  No.  1,098,608  has  been  granted.  The  65 
solvent  used  should  be  one  whose  boiling 
point  is  higher  than  the  temperature  at 
which  it  is  desired  to  perform  the  final  hard- 

ening reaction  of  the  substance  in  solution 
into  a  refractory  insoluble  infusible  con- 

densation product. 
Having  coated  the  blank  mold,  the  same 

is  dried,  and  heated  sufficiently  to  cause  the 
ingredients  of  the  coating  to  react  to  form 
the  final  infusible  insoluble  refractory  prod- 

uct referred  to.  A  blank  phonograph  rec- 
ord, which  is  preferably  made  of  a  phenolic 

condensation  product  or  a  mixture  of  the 
same  with  an  inert  filling  material,  is  then 
pressed  in  the  blank  mold  into  contact  with  80 
the  surfacing  layer  formed  in  the  blank 
mold  as  described,  heat  being  applied  suffi- 

ciently to  cause  the  welding  of  the  surface 
layer  to  the  blank,  and  the  transfer  of  the 
surface  layer  from  the  blank  mold  to  the  85 
blank  upon  the  cooling  and  withdrawal  of 
the  blank  from  the  mold.  The  final  harden- 

ing of  the  surface  layer  or  varnish  in  the 
blank  mold  may  be  imparted  to  the  same  at 
the  same  time  that  the  blank  is  expanded  in-  90 
to  contact  therewith  and  welded  thereto,  it 
only  being  necessary  to  dry  the  surface  coat 
in  the  blank  mold  before  pressing  the  blank 
into  contact  therewith,  with  application  of 
heat  sufficient  to  cause  the  final  reaction  of  95 
the  surface  layer  and  the  welding  of  the 
same  to  the  blank.  The  blank  record  thus 
formed  with  a  smooth  hardened  surface 

layer  is  then  pressed  into  or  against  a  heated 
record  matrix,  the  blank  also  being  heated  100 
if  necessary.  Because  of  the  character  of 
the  surface  layer  of  the  blank  and  the  pres- 

ence therein  of  a  plasticity  component,  such 
as  described  in  my  application  Serial  No. 
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496,0G0,  the  record  is  formed  in  the  surface 
thereof  by  the  matrix  in  much  the  same 
manner  that  the  sound  record  is  impressed 
upon  a  heated  celluloid  blank  pressed  into  a 

5  mold.  The  record  thus  formed  is  cooled  and 
withdrawn  from  the  mold. 

The  process  thus  described  is  an  extremely 
cheap  and  practical  method  of  manufacture, 
because  of  the  comparative  cheapness  of  the 

10  blank  molds  in  which  the  surface  veneer  is 
formed. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  f  ollows : — 
15  1.  The  process  of  molding  sound  records, 

which  consists  in  coating  a  blank  matrix 
with  a  solution  of  substances  which  react 
upon  application  of  heat  to  form  a  final 
hardened    phenolic    condensation    product 

20  which  is  infusible  and  insoluble  but  suffi- 
ciently plastic  when  heated  to  take  a  record 

impression,  drying  the  same,  pressing  a 
blank  into  contact  with  the  coating  of  the 
matrix   with   application   of  heat   to   cause 

25  the  transformation  of  the  coating  by  chemi- 
cal action  into  the  final  product  aforesaid 

and  at  the  same  time  the  transfer  of  the 

coating  from  the  matrix  to  the  blank,  with- 
drawing the  coated  blank  from  the  matrix 

30  and  pressing  the  blank  thus  formed  into  a 
record  mold  with  sufficient  application  of 
heat  to  cause  the  sound  record  to  be  formed 

on  the  coating  of  the  blank,  substantially  as 
described. 

35  2.  The  process  of  molding  sound  records 
which  consists  in  forming  upon  a  blank 
matrix  a  coating  of  substances,  including  a 
solid  solvent  plasticity  element,  which  coat- 

ing is  adapted  to  be  transformed  chemically 
40  by  heat  into  an  infusible  insoluble  phenolic 

condensation  product,  which  becomes  suffi- 
ciently plastic  on  subsequent  application  of 

heat  to  receive  a  record  impression,  drying 
the  coating,  pressing  a  blank  into  contact 

45  with  the  coating  with  application  of  suffi- 
cient heat  to  cause  the  transformation  of 

the  coating  into  the  infusible  product  as 
aforesaid,  and  at  the  same  time  the  trans- 

fer of  the  coating  from  the  matrix  to  the 
50  blank,  and  the  adhesion  of  the  coating  to 

the  blank,  withdrawing  the  coated  blank 
from  the  matrix,  and  pressing  the  coated 
blank  thus  formed  into  a  record  mold  with 
sufficient  application  of  heat  to  cause  the 

55  sound  record  to  be  formed  on  the  coating  of 
the  blank,  substantially  as  described. 

3.  The  process  of  molding  sound  records 
which  consists  in  coating  a  blank  matrix 

with  ingredients  which  react  upon  applica- 
tion of  heat  to  form  a  final  hardened  phe-  60 

nolic  condensation  product  which  is  suffi- 
ciently plastic  when  heated  to  take  a  record 

impression,  drying  the  coating,  pressing  a 
blank  containing  a  phenolic  condensation 
product  into  contact  with  the  coating  with  65 
application  of  heat  to  cause  the  transforma- 

tion of  the  coating  by  chemical  action  into 
the  final  product  aforesaid  and  at  the  same 
time  the  transfer  of  the  same  from  the 
matrix  to  the  blank,  withdrawing  the  coated  70 
blank  from  the  matrix,  and  pressing  the 
blank  thus  formed  into  a  record  mold  with 
sufficient  application  of  heat  to  cause  the 
sound  record  to  be  formed  on  the  coating  of 
the  blank,  substantially  as  described.  75 

4.  The  process  of  molding  sound  records 
and  other  objects  which  consists  in  forming 
upon  a  blank  matrix  a  coating  of  substances 
including  a  solid  solvent  plasticity  agent, 
which  coating  is  adapted  to  be  transformed  80 
chemically  by  heat  into  hardened  phenolic 
condensation  product  which  becomes  suffi- 

ciently plastic  on  subsequent  application  of 
heat  to  receive  an  impression,  drying  the 
coating,  pressing  a  blank  into  contact  with  85 
the  coating  Avith  application  of  sufficient 
heat  to  cause  a  transformation  of  the  coat- 

ing into  the  hardened  product  as  aforesaid 
and  at  the  same  time  the  transfer  of  the  coat- 

ing from  the  matrix  to  the  blank,  withdraw-  90 
ing  the  coated  blank  from  the  matrix,  and 
heating  the  same  and  forming  an  impression 
therein,  substantially  as  described, 

5.  The  process  of  molding  sound  records 
and  other  objects  which  consists  in  forming  95 
upon  a  blank  matrix  a  coating  of  substances 
including  a  solid  solvent  plasticity  agent, 
which  coating  is  adapted  to  be  transformed 
chemically  by  heat  into  hardened  phenolic 
condensation  product  which  becomes  suffi-  100 
ciently  plastic  on  subsequent  application  of 
heat  to  receive  an  impression,  drying  the 
coating,  pressing  a  blank  into  contact  with 
the  coating  with  application  of  sufficient 
heat  to  cause  a  transformation  of  the  coat-  105 
ing  into  the  hardened  product  as  aforesaid 
and  at  the  same  time  the  transfer  of  the 
coating  from  the  matrix  to  the  blank,  and 
withdrawing  the  coated  blank  from  the  ma- 

trix, substantially  as  described.  110 
This  specification  signed  and  witnessed 

this  1st  dav  of  November  1910. 
*  JONAS  W.  AYLSWOKTH. 

Witnesses : 
Dyer  Smith, 
Anna  E.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  WEST  ORANGE,  NEW  JERSEY,  ASSIGNOR 

TO  NEW  JERSEY  PATENT  COMPANY,  OE  WEST  ORANGE,  NEW  JERSEY,  A  CORPORA- 
TION OF  NEW  JERSEY. 

METHOD  FOR  PRODUCING  TABLETS  FOR  SOUND-RECORDS. 

1,146,413. Specification  of  Letters  Patent.  Patented  July  13,1915. 

Application  filed  December  20, 1911.     Serial  No.  666,888. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison, 

a  citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  West  Orange,  in  the 

5  county  of  Essex  and  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im- 

provements in  Method  for  Producing  Tab- 
lets for  Sound-Records,  of  which  the  fol- 

lowing is  a  description. 
10  My  invention  relates  to  methods  and  ap- 

paratus for  producing  tablets  for  sound  rec- 
ords, more  particularly  for  sound  records 

of  the  flat  or  disk  type  having  a  surface  of 

an  exceedingly  hard  material  such,  for  ex- 
15  ample,  as  the  condensation  products,  which 

form  the  subject  matter  of  the  U.  S.  Pat- 
ents of  Jonas  W.  Aylsworth,  Nos.  1,102,630, 

1,020,593, 1,098,608  and  1,046,137,  the  method 
only  being  claimed  in  this  case.     In  press- 

20  ing  a  blank  tablet  of  this  type  into  the 
record  matrix,  unless  the  tablet  or  the  base 

or  backing  therefor  is  of  substantially  uni- 
form density  throughout,  it  is  practically 

impossible  on  account  of  the  excessive  pres- 
25  sure  in  the  "hard  spots"  and  the  deficiency 

of  pressure  in  the  "  soft  spots  "  to  obtain  a 
perfect  impression  over  the  entire  record 
surface.  Furthermore,  I  have  found  in 

practice  that  if  an  ordinary  mass  of  pow- 
30  dered  material  or  stock  of  substantially 

uniform  thickness  is  placed  in  a  mold  be- 
tween the  ordinary  rigid  mold  plates,  it  is 

practically  impossible  to  obtain  the  neces- 
sary evenness  or  uniformity  in  the  density 

35  of  the  tablet,  the  unevenness  being  appar- 
ently due  to  the  fact  that  the  powdered  ma- 

terial lies  more  compactly  in  some  places 
than  in  others. 

The  principal  object  of  my  invention  is 
40  to  provide  an  improved  process  and  appa- 

ratus  whereby   a  tablet  having  the  neces- 
sary uniformity  of  density  may  be  readily 

obtained  from  powdered  material  or  stock. 
Other  objects  of  my  invention  will  appear 

45  more  fully  in  the  following  specification  and 
appended  claims. 

In  conformity  with  my  invention,  the  ma- 
terial or  stock  from  which  the  tablet  is 

molded  is  placed  in  a  powdered  condition 
50  in  the  mold  and  is  there  subjected  to  a  uni- 

form pressure  applied  in  such  a  way  as  to 
compact  the  stock  to  a  mass  of  substantially 
uniform  density.  After  this,  the  surface  of 
the  stock  is  evened  off  in  any  suitable  way 

to  prepare  the  compacted  mass  for  compres-  55 
sion  to  the  desired  form.  If  desired,  the 
stock  may  be  compacted  and  evened  off  a 
second  time;  and  these  operations  may  be  re- 

peated any  number  of  times,  but  I  have 
found  in  practice  that  it  is  ordinarily  suffi-  60 
cient  to  compact  and  even  off  the  stock  a 
single  time. 

While  it  is  evident  that  the  compacting 
pressure   may   be   applied   in   any   suitable 
way  so  long  as  it  acts  uniformly  over  the  65 
whole  of  the  exposed  surface  of  the  stock 
in  the  mold,  I  prefer  to>  apply  the  same  by 
a  fluid,  such  as  air,  under  pressure;  as  such 
a  pressure  acts  readily  upon  all  portions  of 
the  surface  of  the  stock,  regardless  of  the  70 
irregularities  therein.     In  order  to  prevent 
scattering  of  the  powdered  material  by  the 
air  or  other  fluid  employed,  I  preferably  ap- 

ply the  fluid  pressure  to  the  back  of  a  flexi- 
ble membrane  or  diaphragm  of  suitable  ma-  75 

terial,  such  as  rubber,  adapted  to  engage  the 
surface  of  the  stock. 

After  the  stock  is  compacted,  as  described 
above,  to  a  mass  of  uniform  density,  the 
surface  thereof  to  which  the  pressure  has  80 
been  applied  is  found  to  be  undulatory  or 
covered  with  high  and  low  spots.  To  even 
off  this  surface  I  preferably  again  fill  the 
mold,  after  which  the  stock  may  be  molded 
under  heat  and  pressure  to  the  desired  85 
shape.  The  surface  of  the  tablet  is  now 
provided  with  a  veneer  or  veneers  of  im- 

pressible material  adapted  to  receive  the 
record  impression.  Although  this  veneer 

may  be  applied  in  any  suitable  way,  I  pre-  90 
fer  to  apply  the  same  by  the  process  set 
forth  in  an  application  of  Jonas  W.  Ayls- 

worth, Serial  No.  579,130,  filed  August  26, 

1910,  and  entitled  "Method  of  molding 
sound  records  and  other  objects."  In  ac-  95 
cordance  with  this  process,  the  veneer  is 
formed  by  coating  the  material  of  which  the 
same  is  composed  upon  the  surface  of  a 
blank  mold,  the  tablet  to  be  coated  being 
pressed  into  contact  with  the  coating  in  the  100 
mold  with  the  application  of  sufficient  heat 
to  cause  the  coating  to  firmly  adhere  to  the 
tablet.  After  this,  the  coated  tablet  may  be 
removed  from  the  mold  and  pressed  with 
sufficient  application  of  heat  into  a  suitable  105 
record  mold  to  cause  the  sound  record  to  be 
formed  on  the  surface  thereof.  In  order 
to  cause  the  surface  veneer  to  adhere  firmly 
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to  the  rough  backing,  I  preferably  cover 
the  latter,  prior  to  the  transfer  of  the  ve- 

neer, with  a  very  thin  coating  of  the  mate- 
rial of  which  the  veneer  is  formed.  This 

5  coating  should  be  pressed  into  the  rough 
tablet  in  order  to  completely  fill  the  surface 
pores  thereof. 

In  order  that  my  invention  may  be  more 
fully  understood,  attention  is  hereby  direct1 

10  ed  to  the  accompanying  drawing  forming  a 
part  of  this  specification  and  illustrating  va- 

rious steps  of  my  improved  process  and  the 
apparatus  for  carrying  the  same  into  effect. 

In  the  drawings,  Figures  1  and  2  repre- 
15  sent  central  vertical  sectional  views  of  the 

lower  mold  member  filled  with  stock  and 

covered  with  one  form  of  my  improved  ap- 
paratus for  compacting  the  stock,  the  dotted 

lines  in  these  two  figures  indicating  the  re- 
20  spective  positions  of  the  flexible  diaphragm 

or  membrane  after  successive  compactings. 
Fig.  3  represents  a  similar  view  of  the  com- 

plete mold  after  the  formation  of  the  rough 
tablet.     Fig.  4  illustrates  the  rough  tablet 

25  covered  with  a  thin  coating  of  the  surface 
material  prior  to  the  application  of  surface 
veneers  to  the  opposite  faces  thereof.  Fig.  5 
represents  a  similar  view  of  the  coated  tab- 

let placed  in  a  mold  for  compressing  the 
30  coating  into  the  tablet  and  for  forming  the 

periphery  of  the  latter.  Fig.  6  represents  a 
similar  view  of  the  apparatus  for  securing 
the  surface  veneers  to  the  tablet,  the  tablet 
and  the  veneers  being  shown  in  position  in 

35  the  apparatus. 
As  shown  in  the  drawings,  the  numeral  1 

indicates  the  base  of  a  mold  having  a  cen- 
tering pin  2,  and  a  recess  3  of  uniform  depth 

in  which  the  stock  or  material  4  to  be  mold- 
40  ed  is  placed.  A  member  5  provided  with  a 

recess  6  is  adapted  to  rest  on  the  base  of  the 
mold  with  the  recess  6  above  the  recess  3,  the 
former  recess  being  covered  by  a  flexible 
membrane  or  diaphragm  7,  forming  thereby 

45  a  closed  chamber  in  the  member  5.  The  nu- 
meral 8  designates  a  suitable  air  or  fluid  in- 

let for  the  said  chamber.  The  membrane  7 

is  preferably  provided  with  an  upwardly  di- 
rected portion  9  engaging  firmly  in  a  pe- 

50  ripheral  recess  10  in  the  member  5  whereby 
the  membrane  or  diaphragm  7  is  firmly  se- 

cured to  the  member  5.  If  the  said  mem- 
brane is  made  of  a  yieldable  material  such 

as  rubber,  the  contraction  of  the  same  when 
55  stretched  over  the  member  5  will  be  suffi- 

cient to  draw  the  flange  9  into  close  contact 
with  the  recess  10.  The  membrane  7  ex- 

tends preferably  across  the  portion  of  the 
member  5  adapted  to  engage  the  base  of  the 

60  mold  so  that  when  the  said  member  is  held 
in  position  on  the  said  base  by  a  suitable 
pressure  applying  member  11,  the  membrane 
because  of  its  yielding  character  will  form 
a  tight  joint  between  the  base  of  the  mold 

66  and  the  member  5. 

In  carrying  out  my  improved  process,  the 
base  of  the  mold  is  preferably  filled  with 
powdered  stock,  after  which  the  compacting 
device  above  described  is  placed  above  the 
same  and  held  firmly  thereon  by  the  member 
11,  fluid  under  pressure  being  thereupon  in- 

troduced from  any  suitable  source  through 
the  inlet  8  into  the  chamber  above  the  mem- 

brane 7  which  is  thereby  pressed  upon  the 
record  material  or  stock  to  compact  the 
same  in  the  mold.  By  reason  of  the  uni- 

formity of  the  pressure  upon  the  upper  sur- 
face of  the  membrane  and  the  ability  of  the 

latter  to  conform  to  the  exact  shape  of  the 
upper  surface  of  the  stock,  the  latter  is 
compacted  to  a  mass  having  a  substantially 
uniform  density  throughout,  the  position  of 
the  membrane  after  this  operation  being 
shown  in  dotted  lines  in  Fig.  1.  The  mem- 

ber 5  and  the  parts  connected  thereto  are 
now  removed  from  the  top  of  the  mold  and 
the  latter  is  again  filled  and  leveled  off  with 
powdered  stock  to  even  off  the  surface  of  the 
latter.  This  operation  of  compacting  the 
stock  and  evening  off  the  upper  surface 
thereof  may  be  repeated  any  desired  number 
of  times,  but,  as  above  stated,  I  have  found 
in  practice  that  satisfactory  results  are  ob- 

tained when  the  stock  is  compacted  and 
evened  off  a  single  time.  In  Fig.  2,  the  dot- 

ted lines  indicate  roughly  the  position  of  the 
diaphragm  or  membrane  after  a  second  com- 

pacting operation.  After  the  material  has 
been  suitablv  compacted,  the  upper  member 
12  of  the  mold  is  forced  downwardly  upon 
the  stock,  sufficient  heat  being  applied  to 
cause  the  latter  to  become  slightly  plastic; 

so  that  after  cooling,  a  rono-li  f.-'M^t  of  sub- stantially uniform  density  and  thickness  is 
obtained. 

The  composition  for  the  rough  tablet  may 
be  mixtures  of  wood  pulp  or  other  filling 
agents  and  a  fusible  condensation  product 
such  as  the  wellknown  shellac  substitutes 
and  other  substances,  which  are  referred  to 

by  the  term  "  phenol  resin  "  in  applications 
of  Jonas  W.  Aylsworth,  Serial  Nos.  496,000 

and  541,764,  the  term  "  phenol  resin  "  being 
intended  to  include  cresol  and  other  equiva- 

lents of  phenol.  A  suitable  composition 
may  be  formed  from  the  ordinary  shellac 
mixtures  with  wood  pulp.  Any  other  suit- 

able composition  may  be  employed.  The 
rough  blank  or  tablet  having  been  obtained, 
the  same  is  provided  with  a  thin  coating  of 
the  material  which  is  to  constitute  the  im- 

pressible surface  of  the  tablet,  this  coating 
being  shown  at  13  in  Fig.  4.  This  material 
may  be  and  preferably  is  the  enamel  lacquer 
or  varnish  described  in  application  of  Jonas 

W.  Aylsworth,  _  Serial  No.  543,239,  which 
lacquer  or  varnish  comprises  broadly  a  fu- 

sible resin  of  phenolic  origin,  which  has 
mixed  therewith  a  substance  which  is  adapt- 

ed to  react  with  the  resin  upon  the  applica- 
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tion  of  sufficient  heat  to  form  a  hard  insolu- 
ble condensation  product,  the.  lacquer  or 

varnish  also  containing  a  plasticity  ingre- 
dient "whereby  it  is  adapted  after  hardening 

k  to  receive  a  sound  record  impression  upon 
application  of  sufficient  heat.  This  varnish 
13  is  preferably  sprayed  onto  the  rough  tab- 

let in  the  manner  and  by  the  means  de- 
scribed in  my  applications  filed  on  Oct.  26, 

10  1912,  Serial  "Xos.  727,S28  and  727,829.'  In, order  to  force  the  said,  coating  into  the  pores 
on  the  surface  of  the  rough  blank  and  also 
to  form  the  periphery  of  the  said  blank,  I 
press  the  latter  between  the  two  plates  14 

i5  and  15  of  a  mold,  sufficient  heat  being  ap- 
plied to  permit  the  ready  forming  of  the 

periphery  of  the  tablet,  as  indicated  in  Fig. 
5,  but  not  to  harden  the  varnish.  Blank 
molds  16  and  17  are  now  coated,  preferably 

20  in  the  same  manner  as  the  rough  blank,  with 
a  solution  of  the  surface  material.  These 
molds  having  been  coated,  the  same  are 
dried;  and  the  rough  tablet  is  then  pressed 
between  the  same  in  contact  "with  the  sur- 

25  facing  layers  or  veneers  formed  upon  the 
same,  as  clearly  indicated  in  Fig.  6.  In  the 
said  figure,  the  numeral  18  represents  the 
lower  member  of  a  px'ess.  It  is  understood 
that  during  the  operation  sufficient  heat  is 

30  applied  to  cause  the  welding  of  the  surface 
veneers  to  the  blank  and  the  transfer  of  the 
said  veneers  to  the  rough  blank  or  tablet 
upon  the  cooling  and  withdrawal  of  the 
same  from  the  mold.    If  the  enamel  lacquer 

35  or  varnish  referred  to  above  is  employed  for 
the  surfacing  material,  the  same  mav  be  con- 

verted on  the  application  of  heat  into  a  final 
infusible  insoluble  refractory  product.  The 
heat  to  cause  this  transformation  may  be 

40  applied  before  the  veneers  are  transferred 
to  the  rough  tablet  or  blank,  or  the  same 
may  be  applied  during  the  said  operation. 
I,  however,  consider  the  former  method 
preferable  because  the  residues  of  the  sol- 

45  vent  employed  in  making  the  varnish  are 
thereby  permitted  to  escape  more  readily. 
The  heating  is  preferably  done  in  successive 

stages  beginning  at  about  120°  F.  and  end- 
ing at  220°  F.  or  higher  according  to  the 

50  nature  of  the  particular  enamel  used.  When 
the  record  blank  is  made  in  the  manner  de- 

scribed above,  I  have  found  that  an  accurate 
sound  record  may  be  impressed  therein  re- 

gardless of  the  hardness  of  the  surface  ma- 
55  terial. 

While  I  have  illustrated  the  application 
of  surface  coatings  to  both  of  the  faces  of 
the  tablet,  it  is  evident  that  if  desired  only 
one  face  of  the  tablet  need  be  coated.    Nu- 

60  merous  other  modifications  may  be  made  in 
the  process  and  also  the  apparatus  above 
described  without  departing  from  the  spirit 
of  my  invention,  the  latter  being  limited 
only  as  defined  by  the  terms  of  the  appended 

65  claims. 

What  I  claim  as  new  and  desire  to  protect 
by  Letters  Patent  of  the  United  States  is  as 
follows : 

1.  The  process  of  making  tablets  for  sound 
records,  which  comprises  placing  in  a  mold  70 
a  quantity  of  finely  divided  stock,  pressing 
the  same  to  a  compact  mass  having  a  sub- 

stantially uniform  densit.y  throughout, 
evening  off  the  surface  of  the  compacted 
mass,  and  compressing  the  same  with  the  75 
application  of  heat  to  form  a  tablet  of  de- 

sired shape,  substantially  as  described. 
2.  The  process  of  making  tablets  for  soimd 

records,  which  comprises  placing  in  a  mold 
a  quantity  of  finely  divided  stock,  forming  80 
the  same  into  a  compacted  mass  having  a 
substantially  uniform  density  throughout, 
evening  off  the  surface  of  the  compacted 
mass  to  form  a  mass  of  stock  of  uniform 
thickness,  and  compressing  the  same  with  85 
the  application  of  heat  to  form  a  tablet  of 
desired  shape,  substantially  as  described. 

3.  The    process    of    making    tablets    for 
sound  records,  which  comprises  placing  in  a 

mold  a  quantity  of  powdered  stock,  com-  90 
pressing  the  same  to  a  compact  mass  having 
a  substantially  uniform  density  throughout, 
evening  olf  the  surface  of  the  compacted 
mass  with  additional  powdered  stock,  and 
compressing  the  same  with  the  application  95 
of  heat  to  form  a  tablet  of  desired  shape, 
substantially  as  set  forth. 

4.  The  process  of  making  tablets  for 
sound  records,  which  comprises  placing  into 

a  mold  a  quantity  of  powdered  stock,  com-  100 
pacting  and  forming  the  same  into  a  mass 

having  an  even  upper  surface  and  a  substan- 
tially uniform  density  throughout,  com- 

pressing the  same  with  the  application  of 
heat  to  form  a  tablet  of  desired  shape,  and  105 

applying  to  said  tablet  a  veneer  of  hard  im- 
pressible record  material,  substantially  as 

set  forth. 
5.  The  process  of  making  record  tablets 

which  comprises  placing  into  a  mold  a  quan-  no 
tity  of  powdered  material  which  is  plastic 
when  hot  and  hard  when  cold,  compacting 
and  forming  the  same  into  a  mass  having  a 

comparatively  even  upper  surface  and  a  sub- 
stantially uniform  density  throughout,  com-  115 

pressing  the  same  with  the  application  of 
heat  to  form  a  tablet  of  desired  shape,  and 
applying  to  said  tablet  a  veneer  of  material 
which  becomes  slightly  softened  but  not  suf- 

ficiently plastic  to  flow  when  hot,  substan-  120 
tially  as  set  forth. 

6.  The  process  of  making  tablets  for 
sound  records,  which  comprises  placing  in 
a  mold  a  quantity  of  powdered  stock,  com- 

pressing the  same  by  means  of  fluid  pres-  125 
sure  to  a  compact  mass,  evening  off  the  sur- 

face of  the  compacted  mass,  and  compress- 
ing the  same  with  the  application  of  heat 

to  form  a  tablet  of  desired  shape,  substan- 
tially as  set  forth.  130 



1,146,413 

7.  The  process  of  making  tablets  for 
sound  records,  which  comprises  placing  in  a 
mold  a  quantity  of  powdered  stock,  apply- 

ing a  flexible  covering  to  the  top  of  said 
5  stock,  compressing  the  latter  to  a  compact 

mass  by  the  application  of  fluid  pressure  to 
the  said  covering,  evening  off  the  surface  of 
the  compacted  mass,  and  compressing  the 
same  with  the  application  of  heat  to  form  a 

10  tablet  of  desired  shape,  substantially  as  set 
forth. 

8.  The  process  of  making  tablets  for 
sound  records,  which  comprises  placing  in 

a  mold  a  quantity  of  powdered  stock,  ap- 
15  plying  a  flexible  covering  to  the  top  of  said 

stock,  compressing  the  latter  to  a  compact 
mass  by  the  application  of  fluid  pressure  to 
the  said  covering,  evening  off  the  surface  of 
the  compacted  mass,  compressing  the  same 

20  with  the  application  of  heat  to  form  a  tablet 
of  desired  shape,  and  applying  to  said  tablet 
a  veneer  of  hard  impressible  record  mate- 

rial, substantially  as  set  forth. 
9.  The    process    of    making    tablets    for 

25  sound  records  or  the  like,  which  comprises 
placing  in  a  mold  a  quantity  of  powdered 
stock,  applying  a  yielding  covering  to  the 
top  of  said  stock,  compressing  the  latter  to 
a  compact  mass  by  the  application  of  pres- 

80  sure  to  said  covering,  evening  off  the  sur- 
face of  the  compacted  mass,  and  compress- 

ing the  same  with  the  application  of  heat 
to  form  a  tablet  of  desired  shape,  substan- 

tially as  set  forth. 
85  10.  The  process  of  making  tablets  for 

sound  records  or  the  like  which  comprises 

placing  in  a  mold  a  quantity  of  finely 
divided  stock  comprising  a  filler  and  a 
binder  therefor,  compacting  the  same  to  a 
mass  having  substantially  uniform  density  40 
throughout,  evening  off  the  surface  of  the 
compacted  mass,  and  compressing  the  same 
with  the  application  of  heat  to  form  a  tablet 
of  desired  shape,  substantially  as  set  forth. 

11.  The  process  of  making  tablets  for  45 
sound  records  or  the  like  which  comprises 
placing  in  a  mold  a  quantity  of  finely 
divided  stock  comprising  a  filler  and  a 
phenolic  binder  therefor,  compacting  the 
same  to  a  mass  having  substantially  uniform  50 
density  throughout,  evening  off  the  surface 
of  the  compacted  mass,  and  compressing  the 
same  with  the  application  of  heat  to  form 
a  tablet  of  desired  shape,  substantially  as  set 
forth.  55 

12.  The  process  of  making  tablets  for 
sound  records  or  the  like  which  comprises 
placing  in  a  mold  a  quantity  of  finely 
divided  stock  comprising  a  filler  and  a 
binder  therefor,  compacting  the  same  to  a  00 
mass  having  substantially  uniform  density 
throughout,  evening  off  the  surface  of  the 
compacted  mass,  compressing  the  same  with 
the  application  of  heat  to  form  a  tablet  of 
desired  shape,  and  applying  a  surface  veneer  05 
to  said  tablet,  substantially  as  set  forth. 

This  specification  signed   and  witnessed 
this  19th  day  of  December  1911.  . 

THOS.  A.  EDISON. 

Witnesses : 
Frederick  Bachmann, 
Anna  E.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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Original  application  filed  January  20:  1912,  Serial  No.  672,397.    Divided  and  this  application  filed  August 
27, 1914.     Serial  No.  858,799. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison, 

a  citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  West  Orange,  in  the 

5  county  of  Essex  and  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im- 

provements in  Methods  of  Making  Phono- 
graph-Records, of  which  the  following  is  a 

description. 
10  My  invention  relates  to  methods  of  mak- 

ing phonograph  records  having  a  surface  of 
wear  resisting  material,  such  as  celluloid, 

this  application  being  a  division  of  my  ap- 
plication Serial  No.  672,397  filed  January 

15  20,  1912  and  entitled  Phonograph  records. 
The  object  of  my  invention  is  to  provide 

a  record  of  the  type  referred  to  permitting 
the  reproduction  of  the  sound  record  formed 
thereon    with    distinctness,    loudness    and 

20  purity.  It  has  been  common  to  provide 
records  with  surface  films  or  veneers  of  hard 

materials  such  as  celluloid;  but  the  repro- 
duction from  these  records  has  usually  been 

accompanied  by  harsh  unpleasant  scratchy 
25  sounds  which  I  have  discovered  to  be  due 

to  the  fact  that  the  record  surface  is  hard 

and  unyielding  so  that  the  reproducer 
strikes  the  bottom  of  the  record  groove  with 
a  more  or  less  sharp  blow.    In  order  to  over- 

30  come  this  and  other  objections  and  at  the 
same  time  provide  a  wear  resisting  surface 
for  the  record,  I  construct  my  improved 
record  of  a  flexible  or  yielding  surface  film 
or  veneer  of  hard  material,  such  as  a  thin 

35  sheet  of  celluloid,  and  provide  a  resilient 
or  yielding  backing  therefor,  this  backing 
being  in  my  preferred  construction  formed 
of  a  base  of  hard  material,  such  as  plaster 
of  Paris,  and  a  thin  film  or  layer  of  resilient 

40  material  such  as  rubber,  intermediate  said 
surface  veneer  and  base.  The  resilient  ma- 

terial should  be  a  substance,  such,  for  exam- 
ple, as  rubber,  which  yields  but  is  not  liable 

to  permanent  deformation  under  the  pres- 
45  sure  of  the  reproducer  stylus.  The  resil- 

iency of  the  intermediate  film  or  layer  per- 
mits a  slight  flexing  or  yielding  of  the  sur- 
face film  or  veneer  under  the  reproducer  so 

that  the  sharp  blows  of  the  reproducer  are 
50  cushioned  and  the  harsh  noises  above  re- 

ferred to  eliminated;  while  the  rigidity  of 

the  base  prevents  a  diminution  of  the  am- 
plitude of  the  sound  waves  as  reproduced, 

so  that  the  sound  waves  on  the  record  sur- 
face are  transmitted  with  full  amplitude  55 

to  the  reproducer  diaphragm.  It  is  under- 
stood that  the  intermediate  film  above  re- 

ferred to  yields  only  sufficiently  to  permit 

the  cushioning  of  the  stylus  so  as  to  elimi- 
nate the  harsh  sounds  referred  to  above.  60 

Other  objects  of  my  invention  will  appear 
more  fully  in  the  following  specification  and 

appended  claims. 
In  order  that  my  invention  may  be  more 

fully  understood,  attention  is  hereby  direct-  65 
ed  to  the  accompanying  drawings  forming  a 

part  of  this  specification  and  in  which — ■ 
Figure  1  represents  a  central  vertical  sec- 

tional view  of  a  cylindrical  sound  record 
embodying  my  invention;  and  Fig.  2  rep-  70 
resents  a  similar  view  of  a  disk  sound  record 

embodying  my  invention. 
Referring  to  the  drawings  and  more  par- 

ticularly to  Fig.  1,  the  reference  numeral  1 
indicates  a  cylinder  of  hard  material  such  75 
as  celluloid,  this  cylinder  being  formed  at 
its  ends  with  inwardly  directed  flanges  2 
and  3.    The  cylinder  1  is  covered  on  the  in- 

terior thereof  with  a  thin  coating  4  of  re- 
silient material,  such  as  rubber,  this  coating  80 

being  preferably  applied  by  rotating  the 
cylinder  1  and  applying  a  solution  of  the 
resilient  material,  as  with  a  brush,  to  the  in- 

terior or  bore  of  the  cylinder.    When  rubber 
is  used,  I  prefer  to  employ  a  solution  of  the  85 
same  in  benzol.     After  the  layer  or  film  4 

has  been  allowed  to  dry,  I  form  on  the  in- 
terior thereof,  as  by  casting,  a  backing  5  of 

hard  unyielding  material,  such  as  plaster  of 
Paris.     In  carrying  out  the  casting  opera-  90 
tion  in  practice,  I  place  within  the  coated 
cylinder  1  a  core  having  a  recess  or  groove 

opening  at  one  end  and  in  the  lateral  sur- 
face of  the  core,  and  pour  the  material  to 

be  cast  into  this  recess  or  groove,  from  which  95 
it  is  led  into  the  annular  space  between  the 
core  and  the  film  4.    The  base  5  is  dried  by 
placing  the  record  within  an  oven,  after 
which  the  record  may  be  reamed  and  other- 

wise suitably  finished.    In  practice,  the  core  100 
is  preferably  slightly  withdrawn  before  the 
base  5  is  dried  so  as  to  prevent  the  forma- 
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tion  of  an  objectionable  projection  within 
the  bore  of  the  record  at  the  place  where 
the  recess  in  the  mold  is  located.  The 

flanges  2  and  3  are  preferably  of  slightly 
5  greater  diameter  than  the  corresponding 

ends  of  the  bore  of  the  base  5,  the  record  be- 
ing supported  when  in  place  on  the  phono- 

graph mandrel  entirely  by  the  base  5.  The 
record  impression  is  preferably  formed  on 

10  the  surface  of  the  celluloid  film  1  prior  to 
the  application  of  the  yielding  film  and  the 
base  thereto. 

In  order  to  produce  best  results,  the  film 
or  veneer  1  should  be  sufficiently  thin  to  be 

15  flexible  or  yielding  and  the  film  4  should 
be  of  such  a  thickness  as  to  cushion  the 

sharp  sudden  movements  of  the  reproducer 
stylus  which  produce  the  harsh  sounds  re- 

ferred to  above  without  causing  such  a  flex- 
20  ing  or  yielding  of  the  surface  veneer  as  to 

appreciably  decrease  the  volume  of  sound 
emitted  during  the  reproducing  of  the  rec- 

ord. In  practice,  I  have  found  that  a  suit- 
able thickness  for  the  celluloid  surface  film 

25  is  about  .018"  and  that  a  suitable  thick- 
ness for  the  intermediate  film  of  rubber  is 

about  .0015". 
Referring  to  Fig.  2,  the  numerals  1',  4' 

and  5'  indicate  respectively  the  hard  surface 
30  film  or  veneer,  yielding  intermediate  film, 

and  hard  base  of  a  disk  record  constructed 

in  accordance  with  my  invention.  The 
veneer  1  and  film  2,  as  in  the  form  of  my 
invention   described   above   are   preferably 

35  formed  respectively  of  celluloid  and  rubber. 
For  the  disk  sound  records,  however,  I  pre- 

fer to  provide  a  base  not  only  of  consider- 
able hardness  but  also  of  considerable  tough- 
ness and  capable  of  adhering  firmly  to  the 

40  intermediate  film.  Suitable  materials  for 
such  a  base  are  hard  rubber  or  the  phenolic 
condensation  products  which  form  the  sub- 

ject matter  of  applications  of  Jonas  W. 
Avlsworth,  Serial  Nos.  496,060,  543,238  and 

4 5  604,982.  With  the  disk  record  as  with  the  cy- 
lindrical record,  the  record  impression  should 

be  formed  in  the  surface  veneer  prior  to  the 
application  of  the  flexible  film  and  base 
thereto.     The  celluloid  for  the  disk  record 

50  may  be  of  less  thickness  than  that  for  the 
cylindrical  record  preferably  about  .005  of 

an  inch  in  thickness,  the  yielding  film  4'  be- 
ing preferably  of  substantially  the  same 

thickness  as  the  corresponding  film  in  the 

55  cylindrical  record,  i.  e.  about  .0015". 
I  have  found  in  practice  that  the  employ- 

ment of  the  yielding  intermediate  film  re- 
ferred to  above  not  only  improves  the  qual- 

ity  of  the   record  but   also   decreases   the 

60  wear  of  the  stylus  on  the  record  and  thereby 
materially  increases  the  life  thereof,  the 
bard  unyielding  base  preserving  the  loud- 

ness and  distinctness  of  the  record. 

Various  materials  other  than  those  speci- 
65  fied  above  may  be  used  by  me  and  numerous 

other  modifications  may  be  made  within  the 
scope  of  my  invention. 

What  I  claim  as  new  and  desire  to  protect 
by  Letters  Patent  is  as  follows : 

1.  The  process  of  making  record  tablets  70 
which  comprises  forming  a  surface  veneer 
of  hard  material,  applying  to  the  back  of 
said  veneer  a  coating  of  resilient  material, 
and  allowing  the  same  to  dry,  substantially 
as  described.  75 

2.  The  process  of  making  record  tablets 
which  comprises  forming  a  celluloid  surface 
veneer,  applying  to  the  back  of  said  veneer 
a  coating  of  resilient  material,  and  allow- 

ing the  same  to  dry,  substantially  as  de-  80 
scribed. 

3.  The  process  of  making  record  tablets 
which  comprises  forming  a  thin  surface 
veneer  of  hard  material,  applying  to  the 
back  of  said  veneer  a  coating  of  rubber,  and  85 
allowing  the  same  to  dry,  substantially  as 
described. 

4.  The  process  of  making  record  tablets 
which  comprises  forming  a  thin  celluloid 
surface  veneer,  applying  to  the  back  of  said  90 
veneer  a  coating  of  rubber,  and  allowing 
the  same  to  dry,  substantially  as  described. 

5.  The  process  of  making  record  tablets 
which  consists  in  forming  a  thin  surface 
veneer  of  hard  material,  applying  to  the  95 
back  of  said  veneer  a  coating  of  resilient 
material,  allowing  the  said  coating  to  dry, 
and  providing  the  coated  veneer  with  a  base 
of  hard  unyielding  material,  substantially 
as  described.  100 

6.  The  process  of  making  record  tablets 
which  consists  in  forming  a  thin  surface 
veneer  of  hard  material,  applying  to  the 
back  of  said  veneer  a  film  of  resilient  mate- 

rial, and  casting  a  hard  unyielding  base  105 
within  the  said  film,  substantially  as  de- 
scribed. 

7.  The  process  of  making  record  tablets 
which  consists  in  forming  a  thin  surface 

veneer  of  hard  material,  applying  to  the  110 
back  of  said  veneer  a  coating  of  resilient 
material,  allowing  the  said  coating  to  dry, 
and  casting  a  hard  unyielding  base  within 
the  coated  veneer,  substantially  as  described. 

8.  The  process  of  making  record  tablets  115 
which  consists  in  forming  a  thin  tube  of 
hard  material,  applying  to  the  bore  of  said 
tube  a  coating  of  resilient  material,  allow- 

ing the  said  coating  to  dry,  and  casting  a 

hard  unyielding  base  within  the  coated  tube,  12° 
substantially  as  described. 

9.  The  process  of  making  record  tablets 
which  consists  in  forming  a  thin  tube  of 
hard  material  having  inwardly  directed 

flanges,  applying  to  the  base  of  said  tube  a  125 
coating  of  resilient  material,  allowing  the 
said  coating  to  dry,  and  casting  a  hard  un- 

yielding base  within  the  coated  tube,  sub- 
stantially as  described. 

10.  The  process  of  making  record  tablets  lao 
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which  consists  in  forming  a  thin  tube  of 
celluloid,  applying  to  the  base  of  said  tube  a 
coating  of  resilient  material,  allowing  the 
said  coating  to  dry,  and  casting  a  hard  un- 

yielding base  within  the  coated  tube,  sub- 
stantially as  described. 

This  specification  signed  and  witnessed 
this  26th  day  of  August,  1914. 

THOS.  A.  EDISON. 
Witnesses : 

Frederick  Bachmann, 
Mary  J.  Laidlaw. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  MZL  Fuller,  a  citi- 
zen of  the  United  States  of  America,  re- 

siding at  Birmingham,  in  the  county  of 
5  Jefferson  and  State  of  Alabama,  have  in- 

vented certain  new  and  useful  Improve- 
ments in  Phonographs,  of  which  the  follow- 

ing is  a  specification. 
My  invention  relates  to  improvements  in 

10  phonographs,  or  sound  recording  and  re- 
producing apparatus,  and  its  object  is  to 

simplify,  lighten,  and  condense  the  appara- 
tus so  that  it  may  be  embodied  in  a  small, 

compact  and  portable  structure  which  can 
15  be  conveniently  carried  in  the  pocket. 

My  present  invention  is  especially  adapt- 
ed for  use  in  connection  with  other  inven- 

tions of  mine,  the  object  of  all  of  which  is 
to   make   it   possible   to   conveniently    and 

20  cheaply  produce  small,  light  records  and 
reproduce  from  the  same  so  that  such  rec- 

ords may  be  transmitted  through  the  mails 
and  interchanged  to  form  a  part  of  business 
and  personal  correspondence. 

25  With  such  an  end  in  view,  one  important 
thing  is  to  so  simplify  and  cheapen  the 
means  of  making  and  reproducing  the  rec- 

ords that  they  can  be  made  generally  acces- 
sible, and  that  is  the  object  primarily  in 

30  view  in  my  present  invention  which  involves 
novel  features  in  the  construction  of  the 

casing  or  container  for  the  recording  appa- 
ratus; the  tone  arm  and  manner  of  mount- 

ing the  same  and  attaching  the  sound  box 
£5  thereto;  the  arrangement  and  construction 

of  the  sound  amplifying  means ;  the  manner 
in  which  the  operating  mechanism  is  de- 
tachably  mounted  in  the  container;  and  the 
provision  for  carrying  a  number  of  record 

40  disks  in  the  phonograph  casing. 
These  and  other  features  which  constitute 

my  present  invention  are  hereinafter  more 
fully  described  and  claimed,  the  same  being 
illustrated  in  their  preferred  embodiment 

45  in  the  accompanying  drawings,  in  which: — 
Figure  1  is  a  top  plan  view  of  the  phono- 

graph  mechanism   with   the   end   and   top 
doors   open   and   the   amplifying  horn   ex- 

tended and  the  sound  box  in  its  extreme 

50  inner  position  with  its  recording  needle  or 
stylus  near  the  center  of  the  turn  table. 
Fig.  2  is  a  longitudinal  cross-sectional  view 
along  the  line  A — A  of  Fig.  1,  with  the  end 
door  closed  and  the  horn  collapsed.    Fig.  3 

55  is  a  front  elevation  of  Fig.  1.  Fig.  1  is  a  de- 
tail view  of  the  mechanism  for  stopping  the 

record  platform.    Fig.  5  is  a  detail  view  of 
the  mechanism  for  regulating  and  stopping 
the  motor.    Fig.  6  is  a  detail  view  taken  on 
the  line  B — B  of  Fig.  1,  showing  the  sound  60 
box  in  starting  position. 

Similar  reference  numerals  refer  to  simi- 
lar parts  throughout  the  drawings. 

My  preferred  form  of  casing  is  a  light 
metal  box  1  having  a  rounded  end  2  and  a  65 

top,  vertically-opening  door  3,  which  ex- 
tends preferably  across  the  entire  width  of 

the   top   and   is   hinged   at   1.     The   other 
rounded  end  5  of  the  casing  forms  a  door 
which  is  hinged  to  the  casing  at  one  side  7  0 
by  a  hinge  6.    The  box  is  adapted  to  have 
inserted  through  its  end  door  a  metal  frame 
in  which  the  motor  and  the  control  mecha- 

nism are  mounted.     This  frame  comprises 
a  top  plate  7,  the  inner  end  of  which  is   75 
flanged  at  8  and  connected  by  screws  9  to 
the  inner  wall  of  end  2  of  the  box.     The 
outer  end  of  the  plate  extends  beyond  the 
opening  for  door  3  and  is  bent  upwardly 
and  flanged  at  10  where  it  is  fastened  by  80 
screws  to  the  top  of  the  box.    The  bottom 
plate  11  of  the  frame  likewise  fits  snugly 
in  the  box  and  has  a  vertical  transverse  end 

wall  12  which  is  flanged  at  its  top  and  fas- 
tened to  the  underside  of  plate  7.     Near  85 

its  other  end  this  plate  has  a  socket  13  pro- 
vided therein  which  is  adapted  to  fit  over  a 

corresponding  countersunk  socket  11  formed 
in  the  bottom  of  the  box  and  intended  to 

receive  the  hinged  finger  piece  15  by  which  90 
the  motor  is  wound.     The  bottom  plate  at 
each  side  of  its  left  hand  end  (Fig.  1)  is 
rigidly  braced  to  the  top  plate  by  rivet  pins 
16.    The  general  motor  and  control  mecha- 

nism is  mounted  between  the  plates  7  and  95 
11  and  though  the  same  does  not  form  a 
part  of  my  present  invention,  it  may  be 
briefly  and  formally  described  as  compris- 

ing a  main  spring  17  seated  in  a  ratchet 

casing  18  which  has  a  central  depending  10° 
boss  19.     This  boss  is  adapted  to  fit  down 
through    central    alining    openings    in    the 
sockets  13  and  11  and  has  a  threaded  end 
on  which  a  sleeve  20  is  screwed,  the  winding 

finger  piece  15  being  pivoted  to  it.     The  105 
spring  driven  arbor  21  has  its  bearings  in 
the  top  plate  7  and  boss  19  and  at  its  upper 
end  has  rigid  thereon  a  gear  wheel  22  which 
drives  a  gear  23  fast  on  an  arbor  21  which 

has  bearings  in  the  plates  7  and  11.    A  sec-  lia 
ond  gear  25  on  the  latter  arbor  meshes  with 
a  gear  wheel  26  which  has  a  socketed  boss 
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27,  the  lower  end  of  which  is  turned  to  fit 
as  a  bearing  in  plate  11.  A  shaft  28  has  its 
lower  end  rounded  and  seated  to  turn  in  the 
socket  in  gear  26,  and  its  middle  portion  is 

5  squared  to  receive  a  sliding  clutch  member 
29.  The  gear  26  and  member  29  have  teeth 
30  (Fig.  4)  adapted  to  interlock  and  cause 
shaft  28  to  turn  with  gear  26.  The  shaft 
is  provided  with  a  collar  31  which  engages 

10  the  bottom  edge  of  an  annular  flange  sur- 
rounding a  central  opening  in  the  plate  6 

through  which  the  top  of  the  shaft  projects 
and  has  a  top  threaded  socket. 

A  turn  table  32  is  seated  on  the  top  of  the 
15  arbor  28  and  is  held  in  position  thereon  by 

a  screw  33  which  passes  down  through  the 
central  opening  in  the  turn  table  and  is 
screwed  into  the  top  of  the  shaft.  This 
central  screw  is  provided  with  a  square  head 

20  which  projects  above  the  turn  table  but  its 
head  may  be  rounded  if  desired.  The  turn 
table  leaves  but  a  slight  clearance  between  it 
and  the  sides  of  the  box.  The  compartment 
in  which  the  platform  turns  is  divided  off 

25  from  the  ends  of  the  box  by  the  upturned 
end  of  the  plate  7  on  one  side  and  by  a  ver- 

tical partition  34  on  the  other,  which  parti- 
tion extends  transversely  across  the  casing 

and  has  its  bottom  flange  screwed  to  the 
30  plate  7.  This  partition  extends  up  to  the 

level  of  the  door  3  and  forms  between  it  and 
the  end  2  of  the  box  a  compartment  which 
is  accessible  when  the  door  3  is  open  and 
which  is  adapted  to  receive  the  needles  and 

35  small  detachable  parts  of  the  apparatus. 
All  of  the  operating  mechanism,  thus  fully 

described,  is  adapted  to  be  readily  inserted 
in  the  open  end  of  the  box  and  to  be  easily 
detached   and  withdrawn  therefrom  when 

40  repairs  are  required. 
The  sovmd  reproducing  and  recording 

means  are  especially  designed  and  arranged 
for  being  located  within  the  small  space 
which  is  provided  therefor  in  the  box.     This 

45  mechanism  comprises  a  sound  box  35  of  any 
standard  construction  having  the  customary 
arrangement  of  diaphragm  and  receiver  for 
the  recording  stylus  or  reproducing  needle 
35a  which  is  disposed  at  the  edge  of  the  dia- 

50  phragm  shown  at  its  inner  position  near  the 
center  of  the  turn  table  in  Fig.  1.  This 
sound  box  is  disposed  in  horizontal  position 
above  the  turn  table  as  by  this  arrangement 
it  requires  about  one-half  of  the  vertical 

55  space  which  would  be  required  for  it  if  it 
were  disposed  in  the  customary  vertical  man- 
ner. 

In  order  to  enable  the  sound  box  to  be 
turned  up  for  changing  needles,  I  connect 

60  to  it  at  its  center  a  tubular  elbow  36,  the 
inner  end  of  which  elbow  extends  radially 
and  horizontally  over  the  sound  box  nearly 
to  its  outer  edge  and  is  then  bent  horizon- 

tally at  right  angles  and  reduced  to  form  a 
6  5  sleeve  which  will  fit  snugly  in  a  socket  there- 

for formed  in  the  pivoted  swinging  tone  arm 
37.  The  long  axis  of  the  tone  arm  and 
elbow  will  pass  over  the  sound  box  at  a  dis- 

tance from  its  edge,  diametrically  opposite 
the  needle  point,  which  is  slightly  greater  70 
than  the  distance  the  under  face  of  the  sound 

box  is  spaced  from  the  record.  This  ar- 
rangement permits  the  sound  box  when 

turned  about  the  said  long  axis,  to  clear 
the  record,  and  but  for  this  arrangement  75 
it  would  be  necessary  to  space  the  sound 
box  from  the  record  the  distance  of  a  ra- 

dius of  the  box.  This  tone  arm  37  has  a 
downturned  end  which  partly  projects 
through  the  vertical  extension  of  the  plate  80 
7  at  the  transverse  center  of  the  box  and  fits 
in  a  tubular  elbow  38  which  is  set  into  a  re- 

cess cut  away  therefor  in  the  top  plate  7  and 
in  its  vertical  end  wall,  the  elbow  having  a 
flange  39  which  is  bolted  to  the  plate  7  and  35 
holds  the  elbow  firmly  in  position.  The  tone 
arm  37  makes  a  joint  with  the  elbow  38 
which  permits  it  to  turn  freely  therein  about 
a  vertical  axis  and  to  permit  the  sound  box 
to  swing  to  the  position  shown  in  Fig.  1  with  9  0 
its  needle  near  the  center  of  the  turn  table 
after  traversing  the  grooved  surface  of  the 
records.  The  outer  end  of  the  elbow  38  ter- 

minates in  an  upwardly  inclined  flaring  ex- 
tension 40  which  is  preferably  formed  ob-  95 

long  in  cross  section  with  its  greatest  width 
in  the  transverse  plane  of  the  box.  This  ex- 

tension 40  forms  the  inner  or  base  member 
of  an  extension  horn  comprising  a  series  of 

telescoping  members  41  which  gradually  en-  100 
large,  as  will  be  seen  by  reference  to  Figs.  1 
and  2,  and  which  are  also  oblong  so  as  to 
provide  the  maximum  size  horn  which  can 
be  fitted  into  the  available  oblong  space  in 
the  open  end  of  the  box.  It  will  be  noted  105 
that  the  inclined  position  of  the  extension  40 
causes  the  horn  to  project  upwardly  in  con- 

venient position  when  the  phonograph  rests 
on  a  table  or  is  carried  in  the  hand,  for  de- 

livering the  magnified  sound  from  the  sound  U3 
box  and  also  in  the  most  convenient  position 
to  receive  the  voice  when  the  instrument  is 
used  to  reproduce  sounds.  It  will  be  noted 
that  the  manner  in  which  the  sections  36  and 

37  of  the  tone  arm  are  joined  permits  the  n«'i 
section  36  to  be  swung  on  a  horizontal  axis 
and  to  turn  the  sound  box  to  present  the 
needle  or  stylus  in  position  for  removal  or 

inspection. 
It  will  be  evident  from  the  shape  and  size  120 

of  the  box  in  the  form  illustrated  that  it  has 
been  designed  and  intended  to  be  carried  in 
the  pocket,  though  obviously  the  general 
principles  of  construction  are  applicable  to 

the  larger  types  of  apparatus.  125 
In  the  pocket  type  it  is  particularly  desir- 

able to  arrange  the  phonograph  to  carry  a 
number  of  record  disks  and  to  this  end  I 
have  arranged  space  for  such  records  in  the 
horn  chamber  formed  between  the  vertical  13f 
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wall  12  of  the  bottom  plate  11  and  the  end 
door  5  of  the  box.  As  seen  in  Figs.  2  and  3, 
these  record  disks  42  are  located  below  the 
horn  members  in  their  collapsed  position  and 

5  are  adapted  to  be  engaged  at  their  outer  ends 
by  a  curved  holder  43  which  is  flanged  at  44 
and  bolted  near  the  lower  edge  of  the  door 
5  at  its  center.  The  oblong  shape  of  the 
horn  lends  itself  especially  to  making  provi- 

10  sion  for  this  storage  space  for  the  record 
disks. 

In  the  pocket  phonograph  it  is  also  espe- 
cially desirable  that  the  control  means  be 

so  positioned  that  the  box  can  be  held  in  the 
15  hand  of  the  operator  and  the  several  levers 

controlled  by  the  fingers  of  the  hand  that 
holds  the  box.  To  this  end  control  devices 
are  provided  on  both  sides  of  the  box  near 
the  center.    One  control  arrangement  is  that 

20  intended  to  temporarily  disconnect  the  record 
supporting  turn  table  without  stopping  the 
motor  drive,  the  object  being  to  permit  the 
record  to  be  cut  in  again  at  full  speed,  which 
is  particularly  desirable  in  dictation  work. 

25  To  this  end  I  provide  a  push  button  45  which 
projects  through  one  side  of  the  box  and  has 
a  shank  46  which  is  connected  to  one  arm  of 
a  bell  crank  lever  47,  the  other  arm  of  which 
is  provided  with  a  yoke  48  having  pins  49 

30  which  work  in  a  groove  50  in  the  upper 
clutch  member  29.  A  bracket  bearing  51  for 
the  bell  crank  is  bolted  to  the  underside  of 
the  plate  7  and  a  spring  52  is  likewise 
connected  to  that  plate  and  engages  the  bell 

35  crank  near  its  yoke  48,  tending  to  urge  the 
clutch  member  29  to  interlock  with  the  lower 
clutch  element  and  also  to  hold  the  button 
45  in  its  outer  position.  In  other  words  the 
turn  table  is  normally  held  in  driving  con- 

40  nection  with  the  motor  driven  gear  wheel 
26.  On  the  opposite  side  of  the  box  is  pro- 

vided a  pivoted  button  or  arm  53,  the  upper 
end  of  which  projects  up  through  and  above 
the  plate  7  and  is  prvoted  near  its  lower  end 

45  in  a  depending  plate  54,  the  upper  end  of 
which  is  rigidly  attached  to  the  plate  7  and 
the  lower  end  of  which  has  pivotally  con- 

nected to  it  a  horizontal  lever  55.  This  le- 
ver has  an  upturned  rounded  end  56  which 

50  is  adapted  to  be  engaged  and  rocked  by  the 
inner  end  of  the  button  53  when  pushed  to 
the  right  from  its  position  in  Fig.  5.  At  its 
other  end  the  lever  55  is  bifurcated  at  57 
and  between  the  bifurcations  is  adapted  to 

55  receive  an  end  of  lever  58,  which  is  provided 
with  a  button  59.  When  raised  this  button 
is  adapted  to  frictionally  engage  a  disk  60 
mounted  on  the  governor  shaft  61  which  is 
driven  by  a  gear  62  that  meshes  with  the 

60  gear  26.  The  lever  58  is  pivoted  to  a  bracket 
63  and  its  end  beyond  the  pivot  is  adapted 
to  be  engaged  by  a  set  screw  64  having  a  mill 
head  65  which  is  screwed  down  through  the 
top  plate  7  and  is  adapted  to  control  the 

65  fractional  engagement  between  parts  59  and 

60  to  regulate  the  speed  of  the  apparatus. 
When  the  button  53  is  thrown  to  the  right, 
the  lever  55  is  rocked  thereby  to  cause  the 
lever  58  to  immediately  stop  the  operation 
of  the  motor.  I  provide  the  extension  40  70 
with  a  nipple  66  which  is  designed  to  re- 

ceive the  inner  end  of  a  tube  67  which  car- 
ries the  ear  pieces  68.  Provision  is  thus 

made  for  either  form  of  sound  amplifying 
or  condensing  means.  75 
Any  suitable  catch  means  such  as  the 

spring  catch  69  is  carried  by  the  box  and 
adapted  to  hold  the  door  5  in  its  closed  posi- 

tion. A  pivoted  spring  clip  70  serves  to  hold 
the  door  3  in  its  closed  position.  80 

In  operation,  after  the  operating  mecha- 
nism has  been  inserted  into  and  fastened  in 

box  1,  the  door  3  is  raised  and  a  record  is 
placed  on  the  turn  table  32  with  its  center 
opening  fitting  over  the  head  33.  The  tone  85 
arm  is  adjusted  from  its  inner  position 
shown  in  Fig.  1  where  its  needle  or  stylus 
35a  is  near  the  center  of  the  record  to  its 
starting  position  with  its  needle  or  stylus 
located  at  the  outer  edge  of  the  record,  as  90 
seen  in  Fig.  6.  The  end  door  5  is  then 
opened  and  the  horn  adjusted  to  its  extend- 

ed position,  the  button  53  is  pressed  to  re- 
lease the  motor  and  the  reproducing  or  re- 

cording operation  takes  place.  New  needles  95 
are  inserted  by  swinging  the  tone  arm  36 
on  its  horizontal  axis  to  bring  the  sound 
box  35  up  into  position  where  the  needle  or 
stylus  can  be  inspected  and  removed. 

The  shape  and  arrangement  of  the  tone  100 
arm  and  its  elbow  38  are  such  that  the  whole 

phonographic  apparatus  can  be  condensed 
into  a  very  small  space  without  at  all  inter- 

fering with  its  normal  and  satisfactory  op- 
eration. 105 

The  peculiar  construction  of  the  amplify- 
ing horn  is  best  adapted  for  either  receiving 

or  giving  out  the  sounds  when  the  apparatus 
is  lying  flat  on  any  suitable  support. 

The  construction  permitting  the  sound  box  no 
to  operate  in  a  horizontal  position  with  the 
needle  at  its  edge  is  important  in  that  it 
materially  reduces  the  vertical  height  of  the 
case  and  permits  the  casing  to  be  made  just 
wide  enough  to  receive  the  turn  table  32.  115 
The  record  disks  before  and  after  use  can 
be  conveniently  stored  in  the  box  1,  which 
thus  affords  a  very  complete  and  compact 

phonographic  equipment  which  can  be  pro- 
duced in  pocket  size  and  conveniently  trans-  120 

ported. What  I  claim  as  new  and  desire  to  secure 

by  Letters  Patent,  is : — 
1.  In  a  phonograph  apparatus,  an  oblong 

casing  having  top  and  end  doors,  a  motor  125 
driven  sound  reproducing  apparatus  dis- 

posed in  one  end  thereof  under  said  top 
door,  a  sound  conductor  leading  from  said 

apparatus  toward  the  other  end  of  the  cas- 
ing, a  collapsible  sound  amplifying  means  ISO 



1,146,418 

normally  disposed  within  the  other  end  of 
the  casing  between  said  conductor,  to  which 
its  innermost  member  is  attached,  and  said 
end  door,  said  means  being  adapted,  when 

5  expanded,  to  project  through  the  end  open- 
ing of  said  casing,  as  and  for  the  purposes 

described. 

2.  In  a  phonograph,  in  combination,  an 
oblong  pocket  size   casing   divided  trans- 

10  versely  by  a  vertical  partition  into  two  com- 
partments, one  having  a  top  door  and  the 

other  an  end  door,  a  motor  driven  sound  re- 
producing apparatus  in  the  first  mentioned 

compartment,  a  tone  arm  leading  therefrom 
15  into  said  other  compartment,  and  a  collaps- 

ible horn  mounted  on  said  tone  arm  in  po- 
sition to  be  housed  in  said  other  compart- 
ment when  collapsed  and  when  expanded 

to  project  through  the  open  end  door  there- 
20  of,  substantially  as  described. 

3.  In  a  phonographic  apparatus,  an  ob- 
long pocket  size  casing  having  at  one  end  a 

sound  reproducing  mechanism  including  a 
tone  arm  and  sound  box,  a  transverse  inter- 

25  mediate  partition,  a  sound  amplifying  means 
in  the  other  end  of  the  casing,  said  means 

comprising  a  tubular  elbow  which  is  mount- 
ed in  and  projects  through  said  partition, 

having  its  inner  end  connected  to  the  tone 
30  arm  of  said  mechanism  and  having  a  flaring 

oblong  vertically  inclined  outer  end  which 

projects  substantially  to  the  end  of  the  cas- 
ing, a  door  to  close  said  end  of  the  casing, 

and  a  series  of  collapsible  oblong  members 
35  which  fit  over  said  flaring  end  of  the  elbow 

and  when  expanded  form  therewith  a  ver- 
tically inclined  horn  which  projects  through 

and  beyond  the  casing. 

4.  A  phonograph  comprising,  in  combi- 
40  nation,   sound   reproducing   and   recording 

mechanism,  a  casing  therefor  having  an  end 
door,  an  end  chamber  which  is  closed  by  said 
door,  and  a  collapsible  sound  magnifying 
horn  having  its  innermost  member  connect- 

45  ed  to  said  mechanism  and  disposed  in  said 
chamber,  which  completely  houses  said  horn 
when  collapsed  on  said  member,  said  horn 
being  adapted  to  be  drawn  out  through  said 
open  end  door  and  into  expanded  position. 

50  5.  In  a  portable  phonograph,  a  casing 
having  top  and  end  openings,  door  means 
to  close  said  openings,  and  a  sound  repro- 

ducing machine  which  is  removably  mount- 
ed in  said  casing  under  said  top  opening 

55  and  makes  a  close  fit  therein  except  at  the 

casing's  open  end  where  space  is  left  to  pro- 
vide a  horn  and  disk  record  receiving  cham- 

ber which  is  accessible  through  the  open  end 
of  the  casing,  and  a  collapsible  horn  per- 

60  manently  attached  to  said  machine  and  dis- 
posed in  the  upper  part  of  said  chamber  in 

position  to  be  expanded  beyond  and  col- 
lapsed behind  the  door  that  closes  said  end 

opening,  substantially  as  described. 
65      6.  In  a  portable  phonograph,  an  oblong 

casing  having  substantially  the  width  of  the 
phonograph  and  having  an  end  door,  a 
phonograph  mechanism  comprising  a  motor 
driven  turn  table,  sound  reproducing  means 
and  sound  amplif  ying  means  all  mounted  in 
a  frame,  said  casing  having  an  opening 
over  said  turn  table,  said  frame  having  a 
transverse  wall  which  forms  a  vertical  par- 

tition in  the  casing  and  separates  the  sound 

amplifying  means  from  the  reproducing  7~> 
mechanism,  said  wall  having  its  lower  part 
bent  in  under  the  turn  table  to  receive  disks 
to  be  held  in  place  by  said  end  door  when 
closed,  and  said  amplifying  means  being 
connected  to  and  wholly  supported  by  the  Zb 
frame  above  the  disk  receiving  space,  sub- 

stantially as  described. 
7.  In  combination,  a  rectangular  oblong 

casing  open  at  one  end,  a  metallic  frame 
having  mounted  therein  a  complete  phono-  85 
graph  mechanism,  said  frame  being  inserti- 
ble  through  said  open  end  of  the  casing, 
means  to  secure  the  frame  in  the  casing,  and 
a  door  for  said  end  opening,  said  mechanism 
having  attached  thereto  a  collapsible  horn  CO 
which  is  disposed  opposite  said  opening  and 
above  the  bottom  of  the  casing  to  provide  a 

space  to  receive  flat  record  disks  to  lie  hori- 
zontally on  the  casing  bottom,  said  door 

having  a  projection  which  both  engages  said  95 
disks  and  supports  the  loose  collapsed  horn 
sections  above  the  disks. 

8.  In  a  phonograph  of  the  character  de- 
scribed, a  horizontally  disposed  sound  box, 

a  tubular  elbow  connected  substantially  cen-  ICO 
trally  to  the  sound  box  and  extending  ra- 

dially   thereof    and   horizontally    approxi- 
mately to  its  periphery  and  then  being  bent 

in  a  horizontal  plane  substantially  at  right 

angles,   and   a   horizontally   swinging  tone  J  r'~ arm  on  the  free  end  of  which  said  elbow  is 

pivotally  mounted  and  adapted  to  turn  to 
move  its  angled  end  in  a  vertical  plane  and 
raise  the  sound  box  thereon  bodily,  said  box 

carrying  its  recording  or  reproducing  stylus  l10 
at  its  side  away  from  said  elbow. 

9.  In  a  portable  pocket  sized  phonograph, 
a  flat  oblong  casing  having  a  top  door,  a 
motor  driven  platform  exposed  below  and 

adjacent  to  said  door,  a  tone  arm  adapted  115 
to  swing  horizontally  over  the  platform,  an 
angled  tubular  extension  sv/iveled  in  the 
outer  end  of  the  tone  arm,  a  horizontally 
disposed  sound  box  connected  to  the  end  of 

said,  extension  and  disposed  relatively  to  the  12-' 
tone  arm  so  that  a  vertical  axial  plane 
through  said  arm,  when  projected,  will  pass 
through  and  to  one  side  of  the  center  of 
said  box,  and  a  reproducing  stylus  connect- 

ed to  the  sound  box  on  the  side  opposite  the  l25 
tone  arm,  the  distance  between  the  projected 
center  line  of  the  tone  arm  and  the  adjacent 
edge  of  the  sound  box  being  less  than  the 
distance  between  such  center  line  and  the 

platform,  substantially  as  described. 
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wall  12  of  the  bottom  plate  11  and  the  end 
door  5  of  the  box.  As  seen  in  Figs.  2  and  3, 
these  record  disks  42  are  located  below  the 
horn  members  in  their  collapsed  position  and 

5  are  adapted  to  be  engaged  at  their  outer  ends 
by  a  curved  holder  43  which  is  flanged  at  44 
and  bolted  near  the  lower  edge  of  the  door 
5  at  its  center.  The  oblong  shape  of  the 
horn  lends  itself  especially  to  making  provi- 

10  sion  for  this  storage  space  for  the  record 
disks. 

In  the  pocket  phonograph  it  is  also  espe- 
cially desirable  that  the  control  means  be 

so  positioned  that  the  box  can  be  held  in  the 
15  hand  of  the  operator  and  the  several  levers 

controlled  by  the  fingers  of  the  hand  that 
holds  the  box.  To  this  end  control  devices 
are  provided  on  both  sides  of  the  box  near 
the  center.    One  control  arrangement  is  that 

20  intended  to  temporarily  disconnect  the  record 
supporting  turn  table  without  stopping  the 
motor  drive,  the  object  being  to  permit  the 
record  to  be  cut  in  again  at  full  speed,  which 
is  particularly  desirable  in  dictation  work. 

25  To  this  end  I  provide  a  push  button  45  which 
projects  through  one  side  of  the  box  and  has 
a  shank  46  which  is  connected  to  one  arm  of 
a  bell  crank  lever  47,  the  other  arm  of  which 
is  provided  with  a  yoke  48  having  pins  49 

30  which  work  in  a  groove  50  in  the  upper 
clutch  member  29.  A  bracket  bearing  51  for 
the  bell  crank  is  bolted  to  the  underside  of 
the  plate  7  and  a  spring  52  is  likewise 
connected  to  that  plate  and  engages  the  bell 

35  crank  near  its  yoke  48,  tending  to  urge  the 
clutch  member  29  to  interlock  with  the  lower 
clutch  element  and  also  to  hold  the  button 
45  in  its  outer  position.  In  other  words  the 
turn  table  is  normally  held  in  driving  con- 

40  nection  with  the  motor  driven  gear  wheel 
26.  On  the  opposite  side  of  the  box  is  pro- 

vided a  pivoted  button  or  arm  53,  the  upper 
end  of  which  projects  up  through  and  above 
the  plate  7  and  is  pivoted  near  its  lower  end 

45  in  a  depending  plate  54,  the  upper  end  of 
which  is  rigidly  attached  to  the  plate  7  and 
the  lower  end  of  which  has  pivotally  con- 

nected to  it  a  horizontal  lever  55.  This  le- 
ver has  an  upturned  rounded  end  56  which 

50  is  adapted  to  be  engaged  and  rocked  by  the 
inner  end  of  the  button  53  when  pushed  to 
the  right  from  its  position  in  Fig.  5.  At  its 
other  end  the  lever  55  is  bifurcated  at  57 
and  between  the  bifurcations  is  adapted  to 

55  receive  an  end  of  lever  58,  which  is  provided 
with  a  button  59.  When  raised  this  button 
is  adapted  to  frictionally  engage  a  disk  60 
mounted  on  the  governor  shaft  61  which  is 
driven  by  a  gear  62  that  meshes  with  the 

60  gear  26.  The  lever  58  is  pivoted  to  a  bracket 
63  and  its  end  beyond  the  pivot  is  adapted 
to  be  engaged  by  a  set  screw  64  having  a  mill 
head  65  which  is  screwed  down  through  the 
top  plate  7  and  is  adapted  to  control  the 

65  frictional  engagement  between  parts  59  and 

60  to  regulate  the  speed  of  the  apparatus. 
When  the  button  53  is  thrown  to  the  right, 
the  lever  55  is  rocked  thereby  to  cause  the 
lever  58  to  immediately  stop  the  operation 
of  the  motor.  I  provide  the  extension  40  70 
with  a  nipple  66  which  is  designed  to  re- 

ceive the  inner  end  of  a  tube  67  which  car- 
ries the  ear  pieces  68.  Provision  is  thus 

made  for  either  form  of  sound  amplifying 
or  condensing  means.  75 
Any  suitable  catch  means  such  as  the 

spring  catch  69  is  carried  by  the  box  and 
adapted  to  hold  the  door  5  in  its  closed  posi- 

tion. A  pivoted  spring  clip  70  serves  to  hold 
the  door  3  in  its  closed  position.  80 

In  operation,  after  the  operating  mecha- 
nism has  been  inserted  into  and  fastened  in 

box  1,  the  door  3  is  raised  and  a  record  is 
placed  on  the  turn  table  32  with  its  center 
opening  fitting  over  the  head  33.  The  tone  85 
arm  is  adjusted  from  its  inner  position 
shown  in  Fig.  1  where  its  needle  or  stylus 
35a  is  near  the  center  of  the  record  to  its 
starting  position  with  its  needle  or  stylus 
located  at  the  outer  edge  of  the  record,  as  90 
seen  in  Fig.  6.  The  end  door  5  is  then 
opened  and  the  horn  adjusted  to  its  extend- 

ed position,  the  button  53  is  pressed  to  re- 
lease the  motor  and  the  reproducing  or  re- 

cording operation  takes  place.  New  needles  95 
are  inserted  by  swinging  the  tone  arm  36 
on  its  horizontal  axis  to  bring  the  sound 
box  35  up  into  position  where  the  needle  or 
stylus  can  be  inspected  and  removed. 

The  shape  and  arrangement  of  the  tone  100 
arm  and  its  elbow  38  are  such  that  the  whole 

phonographic  apparatus  can  be  condensed 
into  a  very  small  space  without  at  all  inter- 

fering with  its  normal  and  satisfactory  op- 
eration. 105 

The  peculiar  construction  of  the  amplify- 
ing horn  is  best  adapted  for  either  receiving 

or  giving  out  the  sounds  when  the  apparatus 
is  lying  flat  on  any  suitable  support. 

The  construction  permitting  the  sound  box  110 
to  operate  in  a  horizontal  position  with  the 
needle  at  its  edge  is  important  in  that  it 
materially  reduces  the  vertical  height  of  the 
case  and  permits  the  casing  to  be  made  just 
wide  enough  to  receive  the  turn  table  32.  115 
The  record  disks  before  and  after  use  can 
be  conveniently  stored  in  the  box  1,  which 
thus  affords  a  very  complete  and  compact 

phonographic  equipment  which  can  be  pro- 
duced in  pocket  size  and  conveniently  trans-  120 

ported. What  I  claim  as  neAV  and  desire  to  secure 

by  Letters  Patent,  is : — 
1.  In  a  phonograph  apparatus,  an  oblong 

casing  having  top  and  end  doors,  a  motor  125 
driven  sound  reproducing  apparatus  dis- 

posed in  one  end  thereof  under  said  top 
door,  a  sound  conductor  leading  from  said 

apparatus  toward  the  other  end  of  the  cas- 
ing, a  collapsible  sound  amplifying  means  130 
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normally  disposed  within  the  other  end  of 
the  casing  between  said  conductor,  to  which 
its  innermost  member  is  attached,  and  said 
end  door,  said  means  being  adapted,  when 

5  expanded,  to  project  through  the  end  open- 
ing of  said  casing,  as  and  for  the  purposes 

described. 

2.  In  a  phonograph,  in  combination,  an 

oblong  pocket  size  casing   divided   trans- 
10  versely  by  a  vertical  partition  into  two  com- 

partments, one  having  a  top  door  and  the 
other  an  end  door,  a  motor  driven  sound  re- 

producing apparatus  in  the  first  mentioned 
compartment,  a  tone  arm  leading  therefrom 

15  into  said  other  compartment,  and  a  collaps- 
ible horn  mounted  on  said  tone  arm  in  po- 

sition to  be  housed  in  said  other  compart- 
ment when  collapsed  and  when  expanded 

to  project  through  the  open  end  door  there- 
20  of,  substantially  as  described. 

3.  In  a  phonographic  apparatus,  an  ob- 
long pocket  size  casing  having  at  one  end  a 

sound  reproducing  mechanism  including  a 
tone  arm  and  sound  box,  a  transverse  inter- 

25  mediate  partition,  a  sound  amplifying  means 
in  the  other  end  of  the  casing,  said  means 

comprising  a  tubular  elbow  which  is  mount- 
ed in  and  projects  through  said  partition, 

having  its  inner  end  connected  to  the  tone 
30  arm  of  said  mechanism  and  having  a  flaring 

oblong  vertically  inclined  outer  end  which 
projects  substantially  to  the  end  of  the  cas- 

ing, a  door  to  close  said  end  of  the  casing, 
and  a  series  of  collapsible  oblong  members 

35  which  fit  over  said  flaring  end  of  the  elbow 

and  when  expanded  form  therewith  a  ver- 
tically inclined  horn  which  projects  through 

and  beyond  the  casing. 
4.  A  phonograph  comprising,  in  combi- 

^40  nation,   sound   reproducing   and   recording 
mechanism,  a  casing  therefor  having  an  end 
door,  an  end  chamber  which  is  closed  by  said 
door,  and  a  collapsible  sound  magnifying 
horn  having  its  innermost  member  connect - 

x*5  ed  to  said  mechanism  and  disposed  in  said 
chamber,  which  completely  houses  said  horn 
when  collapsed  on  said  member,  said  horn 
being  adapted  to  be  drawn  out  through  said 
open  end  door  and  into  expanded  position. 

50  5.  In  a  portable  phonograph,  a  casing 
having  top  and  end  openings,  door  means 
to  close  said  openings,  and  a  sound  repro- 

ducing machine  which  is  removably  mount- 
ed in  said  casing  under  said  top  opening 

^65  and  makes  a  close  fit  therein  except  at  the 
casing's  open  end  where  space  is  left  to  pro- 

vide a  horn  and  disk  record  receiving  cham- 
ber which  is  accessible  through  the  open  end 

of  the  casing,  and  a  collapsible  horn  per- 
60  manently  attached  to  said  machine  and  dis- 

posed in  the  upper  part  of  said  chamber  in 
position  to  be  expanded  beyond  and  col- 

lapsed behind  the  door  that  closes  said  end 
opening,  substantially  as  described. 

65       6.  In  a  portable  phonograph,  an  oblong 

casing  having  substantially  the  width  of  the 
phonograph  and  having  an  end  door,  a 
phonograph  mechanism  comprising  a  motor 
driven  turn  table,  sound  reproducing  means 
and  sound  amplifying  means  all  mounted  in  7  3 
a  frame,  •  said  casing  having  an  opening 
over  said  turn  table,  said  frame  having  a 
transverse  wall  which  forms  a  vertical  par- 

tition in  the  casing  and  separates  the  sound 
amplifying  means  from  the  reproducing  7E 
mechanism,  said  wall  having  its  lower  part 
bent  in  under  the  turn  table  to  receive  disks 
to  be  held  in  place  by  said  end  door  when 
closed,  and  said  amplifying  means  being 
connected  to  and  wholly  supported  by  the  S6 
frame  above  the  disk  receiving  space,  sub- 

stantially as  described. 
7.  In  combination,  a  rectangular  oblong 

casing  open  at  one  end,  a  metallic  frame 
having  mounted  therein  a  complete  phono-  85 
graph  mechanism,  said  frame  being  inserti- 
ble  through  said  open  end  of  the  casing, 
means  to  secure  the  frame  in  the  casing,  and 
a  door  for  said  end  opening,  said  mechanism 
having  attached  thereto  a  collapsible  horn  SO 
Avhich  is  disposed  opposite  said  opening  and 
above  the  bottom  of  the  casing  to  provide  a 

space  to  receive  flat  record  disks  to  lie  hori- 
zontally on  the  casing  bottom,  said  door 

having  a  projection  which  both  engages  said  S5 
disks  and  supports  the  loose  collapsed  horn 
sections  above  the  disks. 

8.  In  a  phonograph  of  the  character  de- 
scribed, a  horizontally  disposed  sound  box, 

a  tubular  elbow  connected  substantially  cen-  K)0 
trally  to  the  sound  box  and  extending  ra- 

dially   thereof    and   horizontally    approxi- 
mately to  its  periphery  and  then  being  bent 

in  a  horizontal  plane  substantially  at  right 

angles,   and   a   horizontally   swinging  tone  IS 5 
arm  on  the  free  end  of  which  said  elbow  is 

pivotally  mounted  and  adapted  to  turn  to 
move  its  angled  end  in  a  vertical  plane  and 
raise  the  sound  box  thereon  bodily,  said  box 

carrying  its  recording  or  reproducing  stylus  n° 
at  its  side  away  from  said  elbow. 

9.  In  a  portable  pocket  sized  phonograph, 
a  flat  oblong  casing  having  a  top  door,  a 
motor  driven  platform  exposed  below  and 

adjacent  to  said  door,  a  tone  arm  adapted  115 
to  swing  horizontally  over  the  platform,  an 
angled  tubular  extension  swiveled  in  the 
outer  end  of  the  tone  arm,  a  horizontally 
disposed  sound  box  connected  to  the  end  of 
said  extension  and  disposed  relatively  to  the  12p 
tone  arm  so  that  a  vertical  axial  plane 
through  said  arm,  when  projected,  will  pass 
through  and  to  one  side  of  the  center  of 
said  box,  and  a  reproducing  stylus  connect- 

ed to  the  sound  box  on  the  side  opposite  the  12S 
tone  arm,  the  distance  between  the  projected 
center  line  of  the  tone  arm  and  the  adjacent 
edge  of  the  sound  box  being  less  than  the 
distance  between  such  center  line  and  the 

platform,  substantially  as  described. 
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10.  In  combination,  a  casing  having  a 
socket  formed  by  indenting  a  portion  there- 

of, there  being  an  opening  in  said  socket,  a 
frame  carrying  a  phonograph  mechanism 
which  is  insertible  into  said  casing  and  has 
a  seat  which  interlocks  with  said  socket 
portion,  a  winding  stem  in  said  mechanism 
adapted  to  project  through  said  opening  in 
the  socket,  a  key  to  turn  said  stem,  and  de- 

tachable means  to  hold  the  said  frame  and 
casing  interlocked. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

10 

MZL  FULLER. 

Witnesses : 
Nomee  Welsh, 

W.  C.  Peickett. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 

1 
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To  all  whom  it  may  concern  : 
Be  it  known  that  I,  Clinton  B.  Repp,  a 

citizen  of  the  United  States,  residing  in  the 
borough  of  Manhattan,  in  the  city,  county, 

g  and  State  of  New  York,  have  invented 
certain  new  and  useftil  Improvements  in 
Phonographs,  of  which  the  following  is  a 
specification,  reference  being  had  therein 
to  the  accompanying  drawings,  which  form 

10  a  part  thereof. 
My  invention  relates  to  phonographs  and 

more  particularly  to  the  means  for  trans- 
mitting sound  vibrations  from  the  record 

to  the  diaphragm. 
15  The  main  object  of  my  invention  is  to 

provide  a  phonograph  embodying  therein  a 
transmitter  or  vibrator  member  without  a 

pivotal  support  intermediate  the  ends  there- 
of, the  ends  of  said  transmitter  or  vibrator 

20  member  being  respectively  adapted  to  ap- 
ply pressure  to  the  diaphragm  and  to  sup- 

port a  producer  point,  the  means  applying 
such  pressure  permitting  said  member  or 
arm  to  be  projected  over  a  disk  record. 

25  A  further  object  is  to  provide  a  phono- 
graph wherein  the  sound  vibrations  will  be 

transmitted  from  the  record  to  the  dia- 
phragm through  a  transmitter  or  vibrator 

member  and  pressure  will  be  exerted  upon 
30  said  arm  at  a  single  point  to  simultaneously 

tension  the  diaphragm  and  cause  that  inti- 
mate contact  between  the  reproducer  point 

and  the  record  which  is  desirable  to  induce 

in  said  transmitter  vibrations  correspond- 
35  ing  with  all  of  the  sound  waves  indicated 

upon  a  record. 
A  still  further  object  is  to  provide  in  con- 

junction with  an  apparatus  having  the  char- 
acteristics  referred   to   immediately    above, 

40  means  for  regulating  the  pressure  exerted 
by  the  tensioning  member  or  mechanism. 
A  still  further  object  is  to  provide  a 

phonograph  of  this  type  wherein  the  ten- 
sioning means  will  exert  a  predetermined, 

45  proportionate  pressure  upon  the  reproducer 
point  and  upon  the  diaphragm. 
A  still  further  object  is  to  provide  a 

phonograph  of  the  character  described 
wherein  the  pressure  on  the  diaphragm  may 

60  be  varied  without  varying  the  pressure  upon 
the  reproducer  point. 
A  still  further  object  is  to  provide  a 

phonograph  embodj'ing  therein  a  transmit- 
ter or  vibrator  member  subjected  to  pres- 

55  sure  acting  toward  the  record  and  away 
from  the  diaphragm,  by  means  of  a  rigid, 

swiveling  controlling  arm,  said  transmitter 
being  connected  to,  or  supported  from,  said 
controlling  arm  in  a  manner  to  avoid  any 
interference  with  the  vibrations  passing  60 
through  said  transmitter  or  vibrator  mem- 

ber, or  the  presence  of  a  fulcrum  about 
which  said  member  oscillates  in  following 
the  vertical  undulations  of  the  record. 

A   still   further    object   is   to   provide    a   65 
phonograph  of  this  character  wherein  the 
volume  of  reproduced  sound  may  be  aug- 

mented by  merely  adjusting  the  stylus  or 
reproducer  point.     And  a  still  further  ob- 

ject is  to  provide  a  phonograph  embodying  70 
therein   a   transmitter  or  vibrator  member 

to  which  pressure  is  applied  by  a  rigid  con- 
trolling rod  connected  therewith  in  a  man- 

ner to  avoid  interference  with  the  free  vi- 
brations of  said  transmitter  or  vibrator  arm  75 

or  member,  said  controlling  arm  being  free 
to  have  vertical  movement  with  the  undu- 

lations upon  a  record  and  to  have  lateral 
movement  to  permit  the  stylus  or  repro- 

ducer point  to  track  in  the  spiral  formed  by  80 
the  indicated  sound  waves  of  said  record. 

The  invention  consists  in  the  novel  fea- 
tures of  construction  and  combination  of 

parts  as  are  hereinafter  set  forth  and  de- 
scribed, and  more  particularly  pointed  out  85 

in  the  claims  hereto  appended. 

Referring  to  the  drawings: — Figure  1  is 
a  side  eleATation  of  a  phonograph  embodying 
my  invention;  Fig.  2  is  a  detailed  view, 
partly  in  elevation  and  partly  in  section,  of  90 
the  sound  transmitter  and  reproducing 
mechanisms  only;  Fig.  3  is  a  plan  view  of 
„the  transmitter  or  vibrator  member  and 
its  controlling  and  supporting  arm,  one  end 
of  said  transmitter  or  vibrator  member  be-  95 

ing  broken  awa}*  to  disclose  in  detail  the 
mechanism  thereunder ;  and  Fig.  4  is  a  front 
view  of  the  forward  end  of  the  transmitter 
or  vibrator  member,  illustrating  the  manner 
of  attachment  of  said  member  to  its  con-  100 
trolling  arm,  and  the  details  of  the  mount 
for  the  stylus  or  reproducer  point. 

Like  letters  refer  to  like  parts  throughout 
the  several  views. 

In  the  embodiment  of  my  invention  shown  105 
in  the  accompanying  drawings,  a  indicates 
the  casing  of  an  ordinary  stand  having 
mounted  therein  a  horn  o.  Rotatably 
mounted  upon  the  top  of  this  stand  is  the 
record  table  c  of  the  usual  construction  and  110 
driven  by  any  desired  type  of  motor  not 
shown.    At  d  I  have  shown  the  motor  wind- 
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ing  crank  and  at  e  the  brake  or  retard  mem- 
ber acting  on  the  table  c. 

The  type  of  machine  shown  is  especially 
adapted  for  use  with  a  disk  record,  shown 
at  /,  a  type  of  record  requiring  considerable 
clearance  about  the  table  c  to  permit  the 
application  of  the  reproducer  point  to  the 
record  at  the  proper  diameter  of  the  record, 
and  cause  the  said  point  to  track  properly 
in,  and  respond  properly  to,  the  spiral  indi- 

cating sound  waves. 
In  my  present  invention.  I  use  a  fixed 

sound  box  g  mounted  in  a  frame  spaced 
away  from  the  table  c,  which  box  has  an  out- 

let nipple  g'  communicating  with  the  horn  b 
through  the  U-shaped  tube  g2,  a  construction 
permitting  the  course  of  the  sound  waves  to 
be  reversed,  and  their  projection  into  the 
said  amplifier  or  horn,  h.  This  construction 
is  preferred  and  is  incidental  to  that  simul- 

taneous tensioning  of  the  diaphragm  and  the 
application  of  pressure  to  the  record,  which 
will  be  referred  to  hereinafter. 
Mounted  in  the  sound  box  g  in  the  usual 

and  well  known  manner,  is  a  flexible  di- 
aphragm h  adapted  to  have  transmitted 

thereto  vibrations  as  indicated  by  a  record 
and  to  develop  sound  waves  corresponding 
to  such  vibrations,  in  the  usual  and  well 
known  manner.  This  diaphragm,  to  secure 
sensibility  and  avoid  residuary  vibrations, 
is  placed  under  a  constant  and  substantially 
uniform  tension  by  pressure  or  stress  applied 

thereto  through  the  stud  A'  mounted  axially thereof. 
Those  sound  vibrations  resulting  in  the 

development  of  sound  waves  by  the  dia- 
phragm are  transmitted  to  said  diaphragm 

through  the  vibrator  member  i,  preferably 
40  composed  of  a  close  grained  wood,  or  one 

having  substantially  no  grain,  such  as  bass 
wood,  the  transmission  of  the  vibrations  be- 

ing through  the  body  of  this  member  as  dis- 
tinguished from  the  mechanical  oscillations 

of  the  member  about  a  fulcrum  or  pivots 
intermediate  the  stylus  or  reproducer  point 

and  the  diaphragm,  which  is  the  construc- 
tion now  commonly  used.  I  have  found  in 

practice  that  the  employment  of  a  wooden 
member,  such  as  I  have  described  not  only 
results  in  the  transmission  with  accuracy  of 
all  of  the  sound  waves  indicated  upon  the 

record,  but  in  such  transmission  in  a  man- 
ner to  avoid  the  presence  of  cross  vibrations 

55  due  to  secondary  vibrations  set  up  in  the 
member  by  the  primary  vibrations  passing 
along  same.  This  results  in  purity  and  soft- 

ness in  the  reproduced  tones  or  sounds, 

avoiding  all  of  those  blasts  or  overtones  com- 
60  mon  in  phonographs. 

One  end  of  the  vibrator  or  transmitting 

member  i  carries  a  metallic  open  loop  i' 
adapted  to  pass  through  and  engage  a  loop 

h2  connected  with  the  stud  A',  which  loop 
65  A2  forms  a  part  of  the  conducting  system 
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for  the  sound  vibrations.  Preferably  it  is 
composed  of  a  silken  cord  or  thread  and  is 
itself  placed  in  tension  through  the  same 
pressure  or  stress  resulting  in  the  tensioning 
of  the  diaphragm.  This  construction  not 
only  permits  the  sound  vibrations  to  be 
transmitted  to  the  diaphragm  but  also  per- 

mits the  vertical  and  lateral  oscillations  of 
the  vibrator  or  transmitter  member  i  in  fol- 

lowing the  vertical  undulations  and  the 
spiral  trend  of  the  indicated  sound  waves  on 
the  record. 

Rigidly  secured  to  the  free  end  of  the 
member  «  is  a  metallic  mount  j  which  pro- 

jects downwardly  and  forwardly  of  said 
member  to  give  the  proper  line  of  projection 
to  the  stylus  or  reproducer  point  Je,  secured 
in  said  mount  by  means  of  an  axial  opening 
therein  and  a  set  screw  /  carried  thereby. 
This  construction  not  only  permits  the  sub- 

stitution of  a  fresh  point  at  any  time,  but 
also  permits  the  regulation  of  the  extent  of 

projection  of  the  point  with  a  resultant  vari- 
ance in  the  pressure  thereof  upon  the  record 

and  increase  in  the  intensity  of  the  sound 
vibrations  and  the  volume  of  reproduced 
sound. 

To  secure  that  pressure  or  stress  required 
to  tension  the  diaphragm  and  secure  the 
requisite  intimate  contact  of  the  point  k  with 
the  record,  it  is  essential  that  this  pressure 

be  applied  through  the  vibrator  or  transmit- 
ter member  i  in  a  manner  to  avoid  the  pres- 

ence of  a  fulcrum  along  the  length  of  said 
member  and  to  eliminate  any  possibility  of 
interference  with  the  vibrations  passing 
through  said  member  to  the  diaphragm. 

In  carrying  out  my  invention,  I  provide  a 
frame  I  in  which  is  mounted  by  means  of  a 
universal  joint,  a  supporting  or  controlling 
arm  m  extending  radially  of  the  diaphragm 
immediately  below  the  member  i  which  arm 
is  preferably  composed  of  flat  metal  stock. 
The  universal  joint  above  referred  to  con- 

sists of  a  vertical  pivot  V  alined  with  the 
axis  of  the  diaphragm  h,  which  pivot  is 
straddled  by  the  forked  end  of  the  arm  m 
and  has  point  bearings  formed  therein  coop- 

erating with  pivot  screws  m'  carried  by  the 
member  m,  the  axis  of  said  pivot  screws  be- 

ing perpendicular  to  the  .axis  of  said  pivot  I. 
This  universal  joint  transmits  the  movement 
of  the  arm  m  in  any  direction  and  thus  also 
permits  the  vibrator  or  transmitter  member 
i,  under  the  control  of  the  record  and  said 
arm,  to  have  that  lateral  traverse  necessary 
during  the  reproduction  of  sound  from  a 
disk  record. 

The  outer  end  of  the  arm  m  is  provided 

with  a  yoke  m2  on  the  divergent  arms  of 
which  is  mounted  a  split  collar  plate  n  en- 

circling the  member  i  adjacent  to  the  mount 
j.  That  portion  of  the  plate  n  inclosing  the 

member  i  is  provided  with  a  flexible  pad  n' 
to  prevent  the  transmission  of  vibrations 

70 ( 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

125"
 

130 



1,146,519 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

3 
60 

65 

from  said  member  to  said  collar,  said  plate 
being  made  in  two  sections  to  facilitate  its 

application  to,  or  removal  from  said  mem- ber. 
Pendant  from  the  arm  m  intermediate  the 

pivot  V  and  the  yoke  m2,  and  nearer  the  for- 
mer, is  a  post  o  having  the  two-fold  function 

of  serving  as  a  rest  for  the  transmitter  to 
prevent  the  engagement  of  the  stylus  k  with 
the  table  c,  and  as  an  offset  connection  for 
the  spring  p  to  secure  leverage  in  the  appli- 

cation of  the  power  exerted  by  said  spring  in 
imparting  the  requisite  pressure  through 
said  arm  upon  the  transmitter  member  m. 
The  other  end  of  the  spring  p  is  attached  to 
the  pivot  V  although,  if  desired,  it  may  be 
attached  at  any  other  point  in  substantial 
alinement  with  the  axis  of  said  diaphragm. 

To  permit  a  variance  in  the  pressure  upon 
the  diaphragm  and  stylus  or  reproducer 
point,  I  provide  the  post  o  with  graduated 
notches,  as  shown  in  the  drawings,  thus  per- 

mitting the  variance  of  the  leverage  at  which 
said  spring  acts,  with  a  resultant  increase  of 
diminution  of  the  pressure.  This  adjust- 

ment permits  the  machine  to  be  adapted  for 
either  parlor  or  concert  use  by  a  mere  ad- 

justment of  the  tension  of  the  diaphragm 
and  the  pressure  on  the  record. 

In  phonographs,  it  is  desirable,  in  order 
to  minimize  wear  upon  the  record,  to  apply 
only  sufficient  pressure  to  the  stylus  or  re- 

producer point  to  insure  the  required  con- 
stant intimate  contact  between  said  point 

and  the  record,  and  in  that  machine  made 
the  subject  matter  of  this  application,  I  pre- 

fer to  embody  supplemental  adjustment 
means  whereby  the  tension  on  the  diaphragm 
exerted  by  the  spring  p  may  be  increased  or 
diminished  without  varying  the  pressure  on 
the  stylus  or  reproducer  point  caused  by 
said  spring.  To  accomplish  this  result,  I 

mount  the  plate  n  upon  the  yoke  to2  by 
means  of  adjustable  screws  <£,  spiral  springs 
r  being  interposed  between  the  head  of  said 
screws  and  the  plate  n  and  spiral  springs  * 
being  interposed  between  the  plate  n  arid 

the  yoke  to2.  These  springs  encircle  the 
screws  q,  and  the  lower  free  ends  of  the 
springs  r  bear  upon  the  rear  edge  of  the 
plate  n,  while  the  lower  free  ends  of  the 
springs  s  bear  upon  the  forward  edge  of  the 

yoke  to2  so  that  the  tensioning  of  these 
springs  will  result  in  a  tilting  action  of  the 
plate  n  as  to  the  edge  thereof  toward  the  dia- 

phragm A,  thus  resulting  in  the  application 
of  supplemental  pressure  upon  said  arm  to- 

ward said  diaphragm,  the  pressure  upon  the 
stylus  or  reproducer  point  k  not  being  modi- 

fied in  any  way  by  this  action. 
By  the  construction  herein  described.  I  am 

not  only  enabled  to  reproduce  sound  waves 
Avith  a  stationary  diaphragm,  but  am  en- 

abled to  arrange  the  diaphragm  in  a  disk 
machine  upon   a   plane   parallel   with   the 

manner, 

gagemeht 

plane  upon  which  the  record  rotates,  and 
am  thus  enabled  to  simultaneously  apply 
pressure  to  the  record  and  to  the  diaphragm 
through  the  same  agencies. 

The  operation  of  the  herein  described  de- 
vice is  substantially  as  follows : — The  table  c 

is  set  in  motion  in  the  usual  and  well  known 

and  the  point  h  brought  into  en- 
with  the  indicated  sound  waves 

upon  a  disk  record  by  raising  the  vibrator 
or  transmitter  member  and  swiveling  it  and 
its  controlling  arm  m  about  the  axis  of  the 
diaphragm  and  the  pivot  V .  The  movement 
of  the  record  causes  the  indicated  sound 
waves  thereon  to  impart  to  the  vibrator  or 
transmitter  member  *  sound  vibrations  cor- 

responding in  number  and  frequency  to 
those  indicated  upon  the  record.  The  slight 
up  and  downward  movement,  or  vertical  os- 

cillation of  the  member  i  is  about  an  axis 
fixed  axially  below  the  diaphragm,  so  that 
any  vibrations  passing  to  the  diaphragm 
must  be  independent  of  this  up  and  down 
movement.  These  vibrations  must  therefore 
pass  through  the  member  i  and  the  tension 

member  h2  to  the  diaphragm  which  at  all 
times  is  subjected  to  constant  pressure  as  de- 

termined by  the  tension  of  the  spring  p  or 
by  such  tension  supplemented  by  that  of  the 
springs  r — s.  This  pressure  being  applied 
to  the  diaphragm  through  the  member  i,  not 
only  results  in  a  sound  conductor  system,  all 
parts  of  which  are  synthesized,  but  also  re- 

sults in  a  constant  tendency  of  the  dia- 
phragm to  return  to  normal,  thus  eliminat- 

ing residuary  vibrations  in  said  diaphragm 
and  limiting  the  flexure  thereof  to  corre- 

spond only  with  the  vibrations  passing  there- 
to through  the  members  i  and  A2.  A  dia- 

phragm so  tensioned  is  very  sensitive  and  is 
responsive  to  minute  vibrations,  thus  causing 
the  reproduced  sound  waves  to  more  nearly 
conform  in  quality  and  character  of  tone, 
with  those  sounds  Avhich  are  reproduced 
upon  the  record. 

If  it  be  desired  to  increase  or  diminish  the 
volume  of  the  sound  Avaves  reproduced,  the 
point  of  engagement  of  the  spring  p  with 
the  post  o  may  be  lowered  or  raised  to  simul- 

taneously increase  or  decrease  the  pressure 
upon  both  the  stylus  or  reproducer  point 
and  the  diaphragm.  If  the  pressure  upon 
the  stylus  or  reproducer  point  has  reached 
the  maximum  consistent  Avith  the  minimum 
of  Avear  upon  the  record,  and  it  be  desired 
to  still  further  increase  the  volume  of  repro- 

duced soxmd  waves,  the  angle  of  the  down- 
Avard  projection  of  the  member  i  may  be  de- 

creased by  tensioning  the  springs  r  s,  with  a 
resultant  increase  in  the  tension  of  the  dia- 

phragm h,  or  if  desired  the  extent  of  projec- 
tion of  the  stylus  or  reproducer  point  may 

be  increased  or  diminished  by  adjusting  it 
in  its  mount  j  with  a  similar  variance  in  the 
volume  of  the  reproduced  sound  waves. 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

125 

ISO 



1,146,519 

As  heretofore  stated,  the  member  i  in  fol- 
lowing the  record,  rotates  in  its  entirety 

about  the  strand  A2,  the  flexibility  of  which 
permits  this  movement  of  said  arm,  the  posi- 

5  tion  of  said  arm  relative  to  the  diaphragm 
and  the  record  being  controlled  by  the  mem- 

ber m  which  has  universal  movement  to  per- 
mit the  free  movement  of  the  member  i. 

The  springs  r- — s  are  provided  with  flexi- 
10  ble  washers  which  in  conjunction  with  the 

pad  «/  not  only  prevent  the  transmission  of 
vibrations,  passing  through  the  member  i, 
to  the  said,  springs  and  to  the  arm  m,  but 
also  prevent  the  sympathetic  vibrations  in 

15  any  parts  of  the  machine  other  than  the  said 
members  i  and  h2  and  the  said  diaphragm. 

I  have  found  in  actual  practice  that  the 
construction  herein  described  results  in  a 
machine  running  so  smoothly  as  to  avoid 

20  the  development  of  practically  all  sounds 
except  those  emanating  from  the  diaphragm, 
much  of  that  scratching  and  most  of  those 
blasts,  found  in  the  ordinary  phonograph, 
being  entirely  eliminated. 

25  It  is  not  my  intention  in  this  application 
to  claim  broadly  a  system  in  phonographs 
including  a  tensioned  diaphragm  and  a  non- 
pivotal  transmitter  member,  such  having 
been  made  the  subject  matter  of  another  ap- 

30  plication  of  mine  pending  concurrently 
herewith. 

Having  described  my  invention  what  I 
claim  as  new  and  desire  to  have  protected 
by  Letters  Patent  is : — 

35_  1.  In  a  phonograph,  means  movably  sup- 
porting a  record,  a  diaphragm,  a  vibrator  or 

transmitter  member,  one  end  of  which  is 
connected  with  said  diaphragm  and  the 
other  end  of  which  carries  a  stylus  or  repro- 

40,  ducer  point,  a  controlling  arm,  one  end  of 
which  is  universally  mounted  in  axial  aline- 
ment  with  the  axis  of  said  diaphragm  and 
the  other  end  of  which  is  connected  to,  and 
movable  with  said  vibrator  or  transmitter 

45  member  at  a  point  intermediate  the  ends 
thereof,  and  means  exerting  constant,  sub- 

stantially uniform  pressure  upon  said  arm 
whereby  pressure  is  applied  to  said  arm  to 
simultaneously  tension  said  diaphragm  and 
press  said  stylus  or  reproducer  point  upon 
the  record. 

2.  In  a  phonograph,  means  movably  sup- 
porting a  record,  a  diaphragm,  a  vibrator  or 

transmitter  member,  one  end  of  which  is 
connected  with  said  diaphragm  and  the 
other  end  of  which  carries  a  stylus  or  repro- 

ducer point,  a  controlling  arm,  one  end  of 
which  is  universally  mounted  in  axial  aline- 
tnent  with  the  axis  of  said  diaphragm  and 
the  other  end  of  which  is  connected  to,  and 
movable  with,  said  vibrator  or  transmitter 
member  at  a  point  intermediate  the  ends 
thereof,  a  pendent  post  carried  by  said  arm, 

fi_  and  a  spring  extending  from  said  post  to 
a  point  below  said  diaphragm  whereby  a 

constant,  substantially  uniform  pressure  is 
applied  to  said  arm  to  simultaneously  ten- 

sion said  diaphragm  and  press  said  stylus 
or  reproducer  point  into  intimate  contact 
with  the  record.  70 

3.  In  a  phonograph,  means  movably  sup-  * 
porting  a  record,  a  diaphragm,  a  vibrator 
or  transmitter  member,  one  end  of  which  is 
connected  with  said  diaphragm  and  the 
other  end  of  which  carries  a  stylus  or  re-  75 
producer  point,  a  controlling  arm,  one  end 
of  which  is  universally  mounted  in  axial 
alinement  with  the  axis  of  said  diaphragm 
and  the  other  end  of  which  is  connected  to, 
and  movable  Avith,  said  vibrator  or  trans-  80 
mitter  member  at  a  point  intermediate  the 
ends  thereof,  a  pendent  post  carried  by  said 
arm,  and  a  spring  extending  from  said  post 
to  a  point  below  said  diaphragm  whereby  a 
constant,  substantially  uniform  pressure  is  85 
applied  to  said  arm  to  simultaneously  ten- 

sion said  diaphragm  and  press  said  stylus 
or  reproducer  point  into  intimate  engage- 

ment with  the  record,  said  post  being  pro- 
vided with  means  whereby  the  point  of  en-  90 

gagement  of  the  spring  therewith  may  be 
varied  to  vary  the  leverage  at  which  pres- 

sure is  exerted  upon  said  arm. 
4.  In  a  phonograph,  means  movably  sup- 

porting a  record,  a  diaphragm,  a  vibrator  95 
or  transmitter  member,  one  end  of  which  is 
connected  with  said  diaphragm  and  the 
other  end  of  which  carries  a  stylus  or  re- 

producer point,  a  controlling  arm,  one  end 
of  which  is  universally  mounted  in  axial  100 
alinement  with  the  axis  of  said  diaphragm 
and  the  other  end  of  which  is  forked  to 

provide    divergent   arms    adjacent   to   the 
stylus  or  reproducer  point,  a  plate  having  a 
collar  encircling  said  vibrator  or  transmit-  105 
ter  member  and  secured  to  said  forked  ends 

whereby  said  member  is  held  against  rota- 
tive movement  and  said  arm  and  said  mem- 
ber act  in  unison,  and  means  exerting  con- 

stant, substantially  uniform  pressure  upon  110 
said  arm  whereby  pressure  is  applied  to  said 
arm    to    simultaneously    tension   said    dia- 

phragm and  press  said  stylus  or  reproducer 
point  upon  the  record. 

5.  In  a  phonograph,  means  movably  sup-  115 
porting  a  record,  a  diaphragm,  a  vibrator 
or  transmitter  member,  one  end  of  which 
is  connected  with  said  diaphragm  and  the 
other  end  of  which  carries  a  stylus  or  repro- 

ducer point,  a  controlling  arm,  one  end  of  120 
which  is  universally  mounted  in  axial  aline- 

ment with  the  axis  of  said  diaphragm  and 
the  other  end  of  which  is  forked  to  provide 

divergent  arms  adjacent  to  the  stylus  or  re-  J 
producer  point,  a  plate  having  a  collar  en-  125 
circling  said  vibrator  or  transmitter  mem- 

ber and  secured  to  said  forked  ends  whereby 

said  member  is  held  against  rotative  move- 
ment and  said  arm  and  said  member  act  in 

unison,   adjustable   means  connecting  said  1*0 
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plate  with  said  forked  ends  whereby  said 
plate  may  be  tilted  to  vary  the  angle  of  pro- 

jection of  the  transmitter  relative  to  said 
arm  and  said  diaphragm,  and  means  exert- 

5  ing  constant,  substantially  uniform  pressure 
upon  said  arm  whereby  pressure  is  applied 
to  said  arm  to  simultaneously  tension  said 

diaphragm  and  press  said  stylus  or  repro- 
ducer point  upon  the  record. 

10  6.  In  a  phonograph,  means  movably  sup- 
porting a  record,  a  diaphragm,  a  vibrator  or 

transmitter  member,  one  end  of  which  is 
connected  with  said  diaphragm  and  the 
other  end  of  which  carries  a  stylus  or  repro- 

15  ducer  point,  a  controlling  aim,  one  end  of 
which  is  universally  mounted  in  axial  aline- 
nient  with  the  axis  of  said  diaphragm  and 
the  other  end  of  which  is  forked,  to  provide 
divergent  arms  adjacent  to  the  stylus  or  re- 

20  producer  point,  a  plate  having  a  collar  en- 
circling said  vibrator  or  transmitter  mem- 

ber and  secured  to  said  forked  ends  whereby 
said  member  is  held  against  rotative  move- 

ment and  said  arm  and  said  member  act  in 
unison,  adjustment  screws  carried  by  said 
fork  and  passing  through  said  plate,  springs 
interposed  between  said  screws  and  the  top 
of  said  plate  and  between  said  plate  and  said 
fork,  said  springs  encircling  said  screws,  the 
ends  of  said  springs  bearing  upon  opposite 
sides  of  said  plate  whereby  the  compression 

25 

30 

of  said  springs  under  said  screws  results  in 
a  tilting  action  of  said  plate  under  constant 

pressure,  and  means  exerting  constant,  sub- 
stantially uniform  pressure  upon  said  arm  35 

whereby  pressure  is  applied  to  said  arm  to 
simultaneously  tension  said  diaphragm  and 
press  said  stylus  or  reproducer  point  upon 
the  record. 

7.  In  a  phonograph,  the  combination  with  40 
a  stationary  sound  box  having  an  outlet 
opening  therein,  a  tubular  member  project- 

ing vertically  from  said  sound  outlet,  and 
a  diaphragm  within  said  sound  box,  of  an 
incased  horn  having  its  inlet  adjacent  to  45 
said  sound  box,  and  a  rigid  tubular  U- 
shaped  member,  the  opposite  ends  of  which 
are  adapted  to  be  respectively  detachably 
connected  with  said  first  named  tubular 

member  and  the  inlet  of  said  horn,  whereby  50 
said  last  named  tubular  member  may  be  used 
to  project  the  sound  waves  into  said  incased 
horn,  or  may  be  removed  to  permit  the  use 
of  an  exposed  horn  in  conjunction  with  said 
first  named  tubular  member.  55 

In  witness  whereof,  I  have  hereunto  af- 
fixed my  signature,  in  the  presence  of  two 

witnesses,  this  16th  day  of  December,  1910. 
CLINTON  B.  REPP. 

Witnesses : 
T.  T.  Wentworth, 
P.  Frank  Sonnek. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  William  Tubes,  a 

citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 

5  Illinois,  have  invented  a  certain  new  and 
useful  Improvement  in  Reproducing  De- 

vices for  Phonographs,  of  which  the  follow- 
ing is  a  specification. 

This  invention  relates  to  reproducing  de- 
10  vices  for  phonographs  and  has  for  its  ob- 

ject to  provide  a  new  and  improved  device 
of  this  description. 

There  are  two  general  types  of  disk  pho- 
nograph records.     In  one  of  these  general 

15  types  of  disk  records,  the  needle  of  the  re- 
producer is  moved  laterally  to  vibrate  the 

diaphragm  of  the  reproducer,  while  in  the 
other  general  form,  the  needle  is  moved  up 
and  down  to  vibrate  the  diaphragm  of  the 

20  reproducer.  This  difference  in  movement  of 
the  needle  is  due  to  the  fact  that  in  the  first 
type  mentioned,  the  record  is  made  by  a 
grooATe  varying  laterally,  while  in  the  second 
type,  the  record  is  made  by  a  groove  varying 

25  in  depth.  Under  these  conditions,  one  type 
of  record  cannot  be  played  upon  the  machine 
adapted  for  the  other  type. 

One  of  the  objects  of  my  invention  is  to 
provide  means  by  which  both  types  of  rec- 

30  ord  can  be  played  upon  one  machine. 
Referring  now  to  the  drawings,  wherein 

one  form  of  my  invention  is  illustrated; 
Figure  1  is  a  side  view  of  a  device  embody- 

ing my  invention  used  in  connection  with 
35  a  reproducer  for  a  record  having  a  lat- 

erally varying  groove,  so  as  to  permit  said 
reproducer  to  be  used  on  a  record  having 
a  depth  varying  groove;  Fig.  2  is  a  rear 
view  of  the  frame  or  support,  adapted  to 

40  be  removably  attached  to  the  body  of  the 
reproducer;  Fig.  3  is  an  enlarged  view  of 
the  lower  end  of  the  frame  shown  in  Fig.  2, 
with  the  groove  engaging  point  and  asso- 

ciated parts  connected  therewith;  Fig.  4  is 
45  a  sectional  view  taken  on  line  1    1  of  Fig. 

3;  Fig.  5  is  a  sectional  view  taken  on  line 
5—5  of  Fig.  3. 

Like  numerals  refer  to  like  parts  through- 

*)         out  the  several  figures. 
50  Referring  now  to  the  drawings,  I  have 

illustrated  in  Fig.  1  a  reproducer  to  be  used 
on  the  type  of  record  having  a  laterally 
varying  groove,  such  as  a  Victor  reproducer. 
This  reproducer  has  the  sound  box  1  with 

55  the  diaphragm  2,  movably  mounted  upon 

the  arm  3  of  the  machine  in  any  desired 
manner.  The  needle  4  is  connected  at  one 

end  to  the  diaphragm  and  has  the  usual  piv- 
otal connection  at  5  with  the  casing  of  the 

sound  box.  The  point  6  of  the  needle  is  60 
adapted  to  pass  along  the  groove  when  a 
record  with  a  laterally  varying  groove  is 
used,  thereby  causing  the  diaphragm  2  to 
vibrate.  When  it  is  desired  to  use  this  re- 

producer with  a  record  having  a  groove  65 
varying  in  depth,  the  attachment  illustrated 
in  Fig.  1  is  fastened  thereto.  This  attach- 

ment consists  of  a  frame  or  support  having  a 
clamping  part  7,  which  is  preferably  a 
spring  part,  the  ends  of  which  are  separated  70 
and  connected  by  the  screw  8,  which  may  be 
loosened  or  tightened  to  clamp  or  unclamp 
the  clamping  part.  Connected  with  the 
clamping  part  is  an  arm  9,  having  a  later- 

ally projecting  part,  which  is  preferably  75 
right- angular  in  shape,  having  the  two 
branches  10  and  11,  see  Figs.  2  to  5. 

The  parts  9,  10  and  11  form  a  frame  or 
support  for  the  moving  parts  of  the  device. 
Movably  connected  with  this  frame  is  a  80 
rocking  piece  12.  As  herein  shown,  the 
rocking  piece  12  is  fastened  to  a  spring  piece 
13,  which  in  turn  is  fastened  to  the  branch 
10  of  the  supporting  device.  The  spring 
piece  13  is  cut  away  at  14,  so  as  to  form  the  85 
comparatively  narrow  supporting  end  15 
for  the  piece,  said  supporting  end  having 
the  metal  cut  away  to  form  the  groove  16  to 
make  the  spring  piece  more  elastic,  so  that 
when  pressure  is  applied  to  the  end  15,  the  90 
spring  piece  responds  to  said  pressure  and 
permits  the  rocking  piece  to  be  given  the 
proper  motion.  Connected  with  the  rocking 
piece  12  is  a  projection  18,  which  in  the  con- 

struction shown  is  the  head  of  a  screw.  This  95 

projection  is  received  into  a  hollow  receiv- 
ing piece  19,  attached  to  the  vibrating  arm 

20,  carrying  the  groove  engaging  point  21. 
This  projection  18  and  the  hollow  receiving 
piece  19  form  a  rocking  connection  between  100 
the  vibrating  arm  20  and  the  piece  12.  The 
vibrating  arm  20  is  movably  connected  to 
the  branch  11  of  the  support,  preferably  by 
universal  joint.  As  herein  shown  the  sound 
vibrating  arm  20  is  connected  by  pivot  22  105 
to  a  bracket  23,  which  is  movably  connected 
with  the  branch  11  by  the  pin  24.  The  pivot 
22  permits  vertical  movement  of  the  vibrat- 

ing arm  and  the  pin  24  permits  lateral  move- 
ment of  the  vibrating  arm.     A  retaining  110 
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spring  25  is  connected  with  the  vibrating 
arm  and  the  pin  24  to  hold  the  arm  in  direct 
contact  with  the  projection  18  at  all  times. 
This  retaining  spring  holds  the  vibrating 

5  arm  so  that  the  projection  18  projects  into 
the  receiving  part  19  when  the  device  is  not 
in  use,  thus  keeping  the  parts  in  their  proper 
relation.  The  point  6  of  the  needle  4  rests 
upon  the  rocking  piece  12,  said  piece  being 

10  preferably  provided  with  a  groove  26  for 
receiving  the  point  of  the  needle. 

As  shown  in  Fig.  5,  the  needle  4  engages 
the  rocking  piece  12  at  one  side  of  its  center 
and  said  rocking  piece  is  connected  at  the 

15  other  side  of  its  center  with  the  vibrating 
arm  20.  The  groove  engaging  point  21 
preferably  consists  of  a  diamond,  garnet  or 
other  hard  material  and  when  made  of  a 
precious  stone,  the  stone  may  be  set  in  any 

20  desired  manner,  as  by  means  of  cement,  in 
the  support  27.  Said  support  may  be  pro- 

vided with  a  screw-threaded  end  28  by 
means  of  which  it  can  be  removably  at- 

tached to  the  vibrating  arm  20.    The  groove 
25  engaging  point  works  in  the  groove  in  the 

record  29. 
I  have  described  in  detail  a  particular 

construction  embodying  my  invention,  but  it 
is  of  course  evident  that  the  parts  may  be 

30  varied  in  many  particulars  and  some  of  the 
parts  omitted  and  others  used  with  parts  not 
herein  shown,  without  departing  from  the 
spirit  of  my  invention. 

The  use  and  operation  of  my  invention 
35  are  as  follows:  When  it  is  desired  to  use  a 

record  having  a  groove  varying  in  depth, 
the  clamping  part  7  is  clamped  upon  the 
sound  box  1  and  the  point  6  of  the  needle 
4  placed  in  the  groove  26  of  the  rocking 

40  piece  12.  The  groove  engaging  point  21  is 
then  placed  in  the  groove  of  the  record  and 
the  machine  started  up  in  the  usual  manner. 
The  groove  engaging  point  21  is  moved  up 
and  down  as  it  moves  along  the  groove  in 

45  the  record,  thus  causing  the  arm  20  to  vi- 
brate. The  Adbrations  of  this  arm  are  con- 

veyed to  the  rocking  piece  12,  so  as  to  rock 
said  piece,  thereby  moving  the  needle  4  lat- 

erally so  as  to  actuate  the  diaphragm  2  and 
50  cause  a  reproduction  of  the  sound.  It  will 

be  seen  that  in  this  construction  the  up  and 
down  movement  of  the  engaging  point  is 
converted  into  a  lateral  movement  at  the 

point  of  the  needle  4,  thereby  permitting 
55  the  reproducer  adapted  for  the  records  with 

laterally  varying  grooves  to  be  used  in  con- 
nection with  records  having  grooves  vary- 

ing in  depth. 
It   will  be   seen  that  by  the  particular 

60  construction  illustrated,  the  vibrating  arm 
is  free  to  move  up  and  down  and  laterally 
and  this  movement  is  not  interfered  with 

by  connection  with  the  rocking  piece,  on  ac- 
count of  the  rocking  connection  therewith. 

C5  I  have  found  that  by  means  of  this  device, 
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the  records  having  grooves  varying  in  depth 
may  be  used  with  the  reproducer  of  a  pho- 

nograph adapted  for  records  having  later- 
ally varying  grooves  and  that  the  sounds 

are  reproduced  accurately  and  in  all  their  70 
details,  without  scratching  or  unusual  noise 
and   that   in  fact  the   result   produced   is  £ 
greatly  superior  to  the  result  produced  when 
the  reproducer  is  used  on  the  record  with 
the  laterally  varying  grooves  for  which  it  75 
is  adapted. 

I  claim: 

1.  A  reproducing  device  for  phonographs 
comprising  a  sound  box,  a  diaphragm,  a 
needle  connected  with  said  diaphragm  80 
adapted  to  be  vibrated  laterally  to  actuate 
the  diaphragm,  a  groove-engaging  point 
adapted  to  be  moved  up  and  down,  and  a 
connection  between  said  groove  -  engaging 
point  and  said  needle  making  contact  with  85 
the  needle  point  for  converting  the  up  and 
down  motion  of  the  groove-engaging  point 
to  lateral  movement  at  the  needle  point. 

2.  A  reproducing  device  for  phonographs 

comprising  a  sound  box  having  a  dia-  90 
phragm,  a  needle  connected  with  said  dia- 

phragm and  adapted  to  move  laterally  to  ac- 
tuate the  diaphragm,  a  removable  support 

connected  with  said  sound  box,  a  rocking 
piece  connected  with  said  support  and  upon  95 
which  the  end  of  said  needle  is  received,  a 

groove-engaging  point  adapted  to  engage 
a  record  having  a  groove  varying  in  depth, 
and  a  connection  between  said  groove  engag- 

ing point  and  said  rocking  piece  by  means  100 
of  which  the  rocking  piece  is  moved  to  move 
said  needle  laterally. 

3.  A  reproducing  device  for  phonographs 

comprising  a  sound  box  having  a  dia- 
phragm, an  actuating  part  connected  with  105 

said  diaphragm  and  adapted  to  be  moved  lat- 
erally to  actuate  the  diaphragm,  a  remov- 

able support  connected  with  said  sound  box, 
a  rocking  piece  movably  connected  with  said 
support  and  upon  which  said  actuating  part  110 
rests,  a  groove-engaging  point  adapted  to 
move  vertically,  a  vibrating  arm  with  which 

said  groove-engaging  point  is  connected, 
and  a  connection  between  said  vibrating 
arm  and  said  support  and  a  second  connec-  115 
tion  between  said  vibrating  arm  and  said 
rocking  piece. 

4.  A  reproducing  device  for  phonographs 
comprising    a    sound    box    having    a    dia- 

phragm, a  needle  connected  with  said  dia-  120 
phragm  and  adapted  to  be  moved  laterally 
to  actuate  the  diaphragm,  a  removable  sup- 

port connected  with  said  sound  box,  a  rock- 
ing piece  movably  connected  with  said  sup-  r 

port  and  upon  which  the  point  of  the  needle  125  *■ 
rests,  a  groove-engaging  point  adapted  to 
move  vertically,  a  vibrating  arm  with  which 

said  groove-engaging  point  is  connected,  a 
connection  between  said  vibrating  arm  and 

said  support  and  a  second  connection  be-  130 
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tween  said  vibrating  arm  and  said  rocking 
piece,  the  connection  between  the  vibrating 
arm  and  the  support  being  a  universal  con- 
nection. 

5  5.  A  reproducing  device  for  phonographs 
comprising  a  sound  box  having  a  dia- 

^  phragm,  an  actuating  part  connected  with 
said  diaphragm  and  adapted  to  be  moved 
laterally  to  actuate  the  diaphragm,  a  remov- 

10  able  support  connected  with  said  sound  box, 
a  rocking  piece  movably  connected  with  said 
support  and  upon  which  said  actuating  part 
rests,  a  groove- engaging  point  adapted  to 
move  vertically,  a  vibrating  arm  with  which 

15  said  groove-engaging  point  is  connected,  and 
a  connection  between  said  vibrating  arm 
and  said  support  and  a  second  connection 
between  said  vibrating  arm  and  said  rock- 

ing piece,  the  connection  between  the  vibrat- 
20  ing  arm  and  the  rocking  piece  being  a  rock- 

ing connection. 
6.  A  reproducing  device  for  phonographs 

comprising  a  sound  box  having  a  dia- 
phragm, a  needle  connected  with  said  dia- 

25  phragm  and  adapted  to  be  moved  laterally 
to  actuate  the  diaphragm,  a  removable  sup- 

port connected  with  said  sound  box,  a  rock- 
ing piece  movably  connected  with  said  sup- 
port and  upon  which  the  point  of  said  needle 

30  rests,  a  groove-engaging  point  adapted  to 
move  vertically,  a  vibrating  arm  with  which 
said  groove-engaging  point  is  connected,  a 
universal  connection  between  said  vibrating 
arm  and  said  support  and  a  rocking  con- 

35  nection  between  said  vibrating  arm  and  said 
rocking  piece. 

7.  A  reproducing  device  for  phonographs 
comprising  a  sound  box  having  a  dia- 

phragm, a  needle  connected  with  said  dia- 
40  phragm  and  adapted  to  be  moved  laterally 

to  actuate  the  diaphragm,  a  rocking  piece 
upon  which  the  end  of  said  needle  rests, 
the  point  of  engagement  between  the  needle 
and  the  rocking  piece  being  at  one  side  of 

45  the  center  of  said  rocking  piece,  an  engaging 
point  adapted  to  engage  the  groove  of  the 
record,  and  a  connection  between  said  en- 

gaging point  and  said  rocking  piece. 
8.  A  reproducing  device  for  phonographs 

50  comprising    a    sound   box    having    a    dia- 
phragm, a  needle  connected  with  said  dia- 

phragm and  adapted  to  be  moved  laterally 

to  actuate  the  diaphragm,  a  rocking  piece 
upon  which  the  end  of  said  needle  rests,  the 
point  of  engagement  between  the  needle  and  55 
the  rocking  piece  being  at  one  side  of  the 
center  of  said  rocking  piece,  an  engaging 
point  adapted  to  engage  the  groove  of  the 
record,  and  a  connection  between  said  en- 

gaging point  and  said  rocking  piece,  said  60 
connection  being  at  one  side  of  the  center 
of  said  rocking  piece,  the  center  of  said 
rocking  piece  being  located  between  said 
connection  and  the  point  where  the  needle 
engages  it.  65 

9.  A  reproducing  device  for  phonographs 

comprising  a  sound  box  having  a  dia- 
phragm, a  needle  connected  with  said  dia- 

phragm and  adapted  to  be  moved  laterally 
to  actuate  the  diaphragm,  a  support  con-  70 
nected  with  said  sound  box,  a  rocking  piece 
connected  with  said  support  and  upon  which 
the  end  of  said  needle  is  received,  a  spring 
with  which  said  rocking  piece  is  connected 
with  said  support,  so  that  the  piece  is  free  75 
to  move  with  relation  to  the   support,   a 
groove  engaging  point  adapted  to  engage  a 
record  having  a  groove  varying  in  depth  and 
a  connection  between  said  groove  engaging 
point  and  said  rocking  piece,  by  means  of  80 
which  the  rocking  piece  is  moved  to  move 
said  needle  laterally. 

10.  A  reproducing  device  for  phono- 
graphs comprising  a  sound  box  having  a 

diaphragm,  a  needle  connected  with  said  85 
diaphragm  and  adapted  to  be  moved  later- 

ally to  actuate  the  diaphragm,  a  support 
connected  with  said  sound  box,  said  sup- 

port having  an  arm,  a  laterally  projecting 
part  connected  with  said  arm  having  two  90 
branches  at  an  angle  to  each  other,  a  rocking 
piece  movably  connected  with  one  branch 
and  upon  which  the  end  of  said  needle  rests, 
a  vibrating  arm  connected  with  the  other 
branch  and  a  connection  between  said  vi-  95 
brating  arm  and  said  rocking  piece. 

In  testimony  whereof,  I  affix  my  signature 
in  the  presence  of  two  witnesses  this  4th  day 
of  February  1914. 

WILLIAM  TUBES. 

Witnesses : 
Minnie  M.  Lindenau, 
Bess  Mawhiney. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
EMANUEL  AUFIERO,  OF  BROOKLYN,  NEW  YORK. 

METALLIC  ACOUSTIC  DIAPHRAGM  AND  THE  MANUFACTURE  THEREOF. 

1,146,773. Specification  of  Letters  Patent.  Patented  July  13, 1915. 

Application  filed  May  15, 1911.     Serial  No.  627,170.     (Specimens.) 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Emanuel  Aufiero,  a 

citizen  of  the  United  States,  residing  at 
Brooklyn,  county  of  Kings,  and  State  of 

5  New  York,  have  invented  new  and  useful 
Improvements  in  Metallic  Acoustic  Dia- 

phragms and  the  Manufacture  Thereof,  of 
which  the  following  is  a  complete  specifica- 
tion. 

IQ      My    inventon    relates    to    acoustic    dia- 
phragms such  as  are  used  in  telephones, 

talking-machines,  and  particularly  in  auto- 
mobilists'  signaling-devices  and  the  like. 
Many  defects  have  heretofore  been  ob- 

15  served  in  the  behavior  of  acoustic  dia- 
phragms made  of  metal,  such  as  lack  of 

uniformity  of  vibration,  due  to  lack  of  uni- 
formity of  sensitivity  or  lack  of  uniformity 

of  tension,  and  the  consequent  production  of 
20  secondary  vibrating-segments,  ripple- vibra- 

tions and  the  like.  Attempts  have  hereto- 
fore been  made  to  insure  uniformity  of 

vibration,  as,  for  example,  by  providing  the 
diaphragm  with  radial  or  concentric  corru- 

26  gations.  These  diaphragms,  particularly 
those  intended  for  automobile  signals,  are 
generally  made  of  metal  of  the  iron  group, 
particularly  of  cold  rolled  steel,  and  pos- 

sess considerable  resilience  or  "  springiness." 
30  When  the  sheet-steel  or  the  like  has  been 

passed  through  the  rollers  in  the  process  of 
manufacture,  it  is  supposed  to  be  of  uniform 
thickness  and  of  the  desired  density  and 
smoothness;    nevertheless,   the   rolling  has 

85  produced  more  or  less  curvature,  and  the 
steel-sheet  is  not  perfectly  flat.  And  when 
the  diaphragm  is  cut  from  the  sheet,  it  re- 

tains the  slight  curvature  (being  a  portion 
of  a  cylinder  rather  than  a  perfectly  flat 

40  plane).  And  when  such  diaphragm  is 
clamped  in  place,  as  in  the  automobile  horn, 
it  seems  to  be  held  flat  enough,  so  far  as  the 
eye  can  tell;  nevertheless,  there  are  decided 
differences  of  tension  around  different  por- 

45  tions  of  the  clamped  periphery,  and  of 
course  corresponding  differences  in  sensitiv- 

ity throughout  its  entire  area.  The  cor- 
rugations above  referred  to  have  some  effect, 

doubtless,  in  reducing  these  differences  of 
>  50  tension,  and  to  some  extent  tend  toward 

producing  uniformity  of  sensitivity  and 
homogeneity  of  vibrativeness. 

The  present  invention  entirely  removes 
the  differences  and  produces  absolute  uni- 

55  f  ormity  of  behavior  throughout. 
The  defects  referred  to  are  due  primarily 

to  the  non-uniformity  of  tension  in  the 
clamped  diaphragm;  and  that  is  due  to  the 
difference  between  the  tension  throughout 
the  convex  surface  of  the  undamped  dia-  60 
phragm  and  the  tension  throughout  the  con- 

cave surface  thereof  (coincident  with  the 
slight  warping  or  curvature  referred  to). 
I  have  discovered  that  uniformity  of  tension 
between  the  two  surfaces  of  the  undamped  fl5 
diaphragm  can  be  attained,  and  the  dia- 

phragm rendered  perfectly  flat  without  de- 

stroying its  temper  and  "springiness",  by 
increasing  the  tension  of  that  surface  which 
has  less  tension  (or  vice  versa) ;  and  that  70 
this  can  be  effected  by  producing  a  plurality 
of  separate  and  localized  and  abnormal  ten- 

sion-areas. By  "  abnormal "  is  meant  dif- 
ferent from  the  original  tension  of  that 

portion  of  the  diaphragm.  These  localized  75 
abnormal  tension- areas  can  be  produced  by 
striking  the  diaphragm  repeated  blows  with 
a  hammer,  to  produce  a  number  of  little 
dents,  or  by  forcing  against  the  diaphragm 
a  suitable  die  having  separated  projections  go 
adapted  to  impart  to  the  diaphragm  such 
separated  and  localized  abnormal  tension- 
areas. 

In  order  that  my  invention  may  be  better 
understood,  reference  is  hereby  made  to  the  85 
accompanying   drawings   to   illustrate   the 
same. 

In  the  drawings  Figure  1  indicates  a  dia- 
phragm dented  by  hammer-blows  in  carry- 

ing out  my  invention;  Fig.  2  indicates,  in  90 
exaggerated  manner,  a  cross-section  _of  a 
portion  of  a  dented  diaphragm;  and  Fig.  3 
is  a  plan  indicating  a  diaphragm  upon  which 
my  invention  has  been  carried  out  by  the  use 
of  a  die.  95 
The  unbroken  parallel  lines  (extending 

lengthwise  of  the  sheet)  in  Figs.  1  and  3 
are  intended  to  indicate  the  grain  of  the 
metal.  The  transverse  broken  lines  in  Fig.  1 
are  intended  to  represent  the  denting  pro-  100 
duced  by  the  hammer-strokes.  The  broken 
concentric  lines  8  and  the  radial  lines  9  in 
Fig.  3  are  intended  to  represent  the  localized 
areas  of  abnormal  tension  produced  by  the 
use  of  a  suitable  die  in  a  power  press.  Some  105 
of  the  dents  are  indicated  with  great  exag- 

geration in  Fig.  2,  at  7  and  7.  The  dents  of 
the  hammer  (or  of  the  projections  of  the 
die)  are  preferably  imparted  transversely  of 
the  grain  (which  latter  generally  runs  in  no 
the  direction  of  curvature  of  the  sheet- 
metal).    These  dents  may  be  so  slight  as  to 
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be  scarcely  visible  on  the  surface  treated, 
and  not  perceptible  at  all  on  the  opposite 
side;  but  the.y  have  the  effect  of  perma- 

nently flattening  the  diaphragm  (without 

impairing  its  springiness ") ;  and  there- 
after when  the  diaphragm  is  clamped  in 

place  as  in  an  automobile-horn,  it  is  under 
uniform  tension  and  has  uniformity  of  sensi- 

tivity and  can  vibrate  with  uniformity. 
Having  thus  described  my  invention,  I 

claim : 

1.  A  flat  and  unconjugated  and  ungrooved 
acoustic   diaphragm  of   uniform  thickness 

but  with  small  localized  and  non-contiguous 
points  of  greater  density  than  the  rest  of  the 
diaphragm. 

2.  The  process  of  producing  an  improved 

acoustic  diaphragm,  which  consists  of  im- 
parting small  localized  and  non-contiguous 

points  of  increased  density  thereto,  by  im- 
parting hammer  blows  to  the  metal  at  sepa- 

rate and  non-contiguous  points. 
EMANUEL  AUFIERO. 

Witnesses : 
I.  T.  RoSENSON, 
Louis  Rubes. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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1,147,143. Specification  of  Letters  Patent.  Patented  July  20, 1915. 

Application  filed  February  4, 1914.     Serial  No.  816,425. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Flint  Catucci,  a  citi- 

zen of  the  United  States,  residing  in  the 
city  of  Newark,  county  of  Essex,  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Universal 
Tone-Arms  for  Talking-Machines,  of  which 
the  following  is  a  full,  clear,  and  exact  de- 

scription, such  as  will  enable  others  skilled 
10  in  the  art  to  make  and  use  the  same. 

My  invention  relates  to  tone  arms  for 
talking  machines  using  the  well  known  form 
of  disk  record  and  is  designed  especially 
for  use  in  making  such  tone  arm  adjustable 

15  in  a  plane  perpendicular  to  the  plane  of  the 
record  disk,  so  that  sound  boxes  of  differ- 

ent sizes  may  be  used  to  reproduce  records 
upon  the  same  talking  machine.  Such 
sound  boxes  are  now  being  made  in  different 

20  sizes  to  reproduce  different  classes  of  records 
and  for  different  purposes; — for  example 
the  concert  sound  box  is  made  exceedingly 

large,  sometimes  as  large  as  twice  the  diam- 
eter of  the  ordinary  sound  boxes.    If  differ- 

Z5  ent  sized  sound  boxes  are  placed  upon  the 
same  tone  arm,  unless  some  special  adjust- 

ment is  made  for  the  vertical  adjustment  of 
the  tone  arm,  the  stylus  of  the  sound  box 
will  not  track  properly  in  the  record  groove. 

30  It  is  essential  in  correct  reproduction  that 
the  tone  arm,  swinging  as  it  does  in  a  plane 
parallel  to  the  plane  of  the  disk,  should  have 
the  sound  box  so  located  that  its  stylus  will 
swing  through  an  arc  which  passes  through 

35  the  center  of  rotation  of  the  disk.    It  is  read- 
ily seen  therefore,  that  unless  some  provision 

is  made  for  the  adjustment  of  the  tone  arm 
in  a  plane  perpendicular  to  the  plane  of  the 

.  record  disk,  with  the  use  of  sound  boxes  of 
40  different  sizes  having  the  points  of  their 

styluses  more  or  less  remote  from  the  center 

of  the  diaphragm  of  the  sound  box,  the  re- 
sult will  be  that  the  point  of  the  stylus  will 

not  swing  in  the  arc  passing  through  the 
45  center  of  rotation  of  the  disk. 

My  invention,  as  above  indicated,  contem- 
plates the  provision  of  means  for  such  verti- 

cal adjustment  of  the  tone  arm. 
Another  feature  of  my  invention  resides 

50  in  the  provision  of  means  whereb}''  a  section 
of  the  tone  arm  may  oscillate  so  that  the 
point  of  the  stylus  needle  may  follow  any 
undulatory  movement  of  the  face  of  the  rec- 

ord disk  which  may  be  due  to  inaccuracy  in 
55  the  driving  shaft.     The  same  means  also 

permits  the  oscillation  of  a  section  of  the 
tone  arm  upon  its  axis,  and  with  it  the  sound 
box  through  an  angle  of  about  150  degrees 
into  a  position  to  permit  the  easy  replace- 

ment of  the  stylus  needle  when  necessary.        60 
In  carrying  out  my  invention,  I  make  use 

of  the  structure  substantially  as  illustrated 
in  the  drawings,  wherein — 

Figure  1,  is  a  side  elevation  of  my  im- 
proved   tone    arm,    showing    diagrammati-  65 

cally  the  positions  occupied  when  sound  boxes 
of  extreme  sizes  are  used.    Fig.  2,  is  a  plan 
view  of  the  same.     Fig.  3,  is  a  sectional 
view  of  the  tone  arm  and  support  showing 
the  tone  arm  rotated  through  an  angle  of  7q 
about  150  degrees.     Fig.  4,  is  an  end  eleva- 

tion of  the  tone  arm  showing  the  extreme 
outer  end  in  position  normally  occupied  for 

reproduction.    Fig.  5,  is  a  similar  view  show- 
ing  the   tone   arm    with    its   extreme   end  75 

thrown  out  of  playing  position  and  into  po- 
sition for  the  removal  and  replacement  of 

the  stylus  needle.    Fig.  6,  is  a  section  on  line 
G — 6  of  Figs.  1  and  3.    Figs.  7  and  8,  show 
respectively,  plan  and  side  elevations  of  an  so 
adapter  for  use  upon  my  improved  tone  arm. 

In  the  drawings  I  have  only  shown  so 
much  of  the  talking  machine  as  is  necessary 
to  illustrate  my  invention. 

1  is  the  usual  tone  arm  supporting  bracket  85 
ordinarily  secured  to  the  side  of  the  talking 
machine  case. 

2  represents  the  position  occupied  by  a 

phonograph  record  in  playing.     The  sup- 
porting bracket  1,  is  provided  with  a  bear-  90 

ing  3,  upon  the  ledge  or  shoulder  4,  and  an 
upper  bearing  ring  5. 
Mounted  in  the  bearing  ring,  and  resting 

upon  the  bearing  3,  is  a  generally  hollow 
cylindrical  block  6,  closed  at  its  bottom  by  95 
means  of  a  cup-shaped  supporting  member 
7,  centrally  apertured  to  receive  a  position- 

ing pin  8,  and  upwardly  stamped  in  its  cen- 
ter as  at  9,  to  form  a  race-way  for  the  ball 

bearings  10,  upon  which  the  block  6  is  sup-  100 
ported.  One  side  of  the  cylindrical  block 
6,  is  cut  out  as  at  11,  to  receive  the  cylindri- 

cal bearing  block  12,  as  clearly  illustrated 
in  Figs.  1  and  3.  The  cut  out  portion  11,  is 
semi-cylindrical  so  as  to  form  a  frictional  105 
bearing  surface  for  the  surface  of  the  cylin- 

drical block  12.  The  block  12,  is  held  in 
place  by  means  of  the  confining  strap  13, 
made  of  thin  sheet  metal  and  surrounding 
the  outer  side  of  the  cylinder  12,  with  the  110 



Q 1,147,143 

securing  lugs  14  and  15,  firmly  screwed  to 
the  body  of  the  block  6,  by  means  of  the 
screws  16  and  17,  which  are  screwed  into  ap- 

ertures 18  and  19,  in  the  side  of  the  block  6. 
g  Beneath  the  head,  of  the  screw  16,  is  the 

washer  20,  between  which  and  the  lug  14  is 
the  spring  21.  Thus  by  the  adjustment  of 
the  screws  16  and  17,  the  confining  strap  13, 
may  be  made  to  bear  with  greater  or  less 

10  pressure  upon  the  outer  surface  of  the  cylin- 
drical block  12,  so  that  said  block  12,  is  fric- 

tionally  held  in  the  bearing  11,  in  the  side 
of  the  block  6.  The  confining  strap  13,  is 
provided  with  a  substantially  rectangular 

15  opening  22,  the  vertical  sides  of  which  are 
parallel  with  each  other,  but  the  lower  and 
upper  sides  are  provided  with  stop  projec- 

tions 23  and  24,  as  clearly  illustrated  in  Figs. 
4  and  5. 

20  Passing  through  an  aperture  26,  in  the 
cylindrical  block  12,  rigidly  secured  there- 

in, is  the  section  27  of  the  tone  arm.  Any 
means  for  securing  the  section  27  in  position 
may  be  utilized,  as  for  example,  the  well 

25  known  process  of  sweating  or  of  soldering. 
Within  the  section  27,  extends  another 

section  28,  provided  at  its  inner  end  with  a 
bearing  band  29,  and  at  its  outer  end  a 
similar  band  30,  to  form  bearings  with  the 

30  inner  and  outer  ends  respectively  of  the 
section  27.  Near  the  inner  end  of  the  tubu- 

lar section  28,  I  provide  a  circumferential 
slot  31,  running  around  said  section  for  a 
distance  of  about  150  degrees  to  receive  a 

35  screw  pin  32,  which  is  screwed  through  the 
body  of  the  cylindrical  block  12,  and 
through  the  adjacent  end  of  the  tubular  sec- 

tion 27,  with  its  end  extending  as  indicated 
into  the  slot  31.     By  this  arrangement,  the 

40  tubular  section  28,  may  oscillate  upon  its 
axis  through  the  angle  of  about  150  degrees. 
Bigidly  secured  in  the  outer  end  of  the 
tubular  section  28,  is  the  rectangular  elbow 
33,  the  free  end  of  which  is  reduced  as  at 

45  34,  to  form  a  thimble  upon  which  the  sound 
box  is  secured. 

The  reason  for  making  the  slot  31  about 
150  degrees  in  length,  is  that  when  the  sound 
box  is  mounted  upon  the  thimble  34,  the 

50  plane  of  the  diaphragm  of  the  sound 
box  should  be  substantially  at  right  angles 
to  the  disk  record  2.  It  frequently  hap- 

pens as  heretofore  stated,  that  the  mandrel 
or  driving  shaft  is  out  of  true,  resulting 

55  in  the  wabbling  of  the  record  turn  table  and 
of  the  record  itself.  If  the  slot  31,  termi- 

nated in  a  position  so  that  the  thimble  34, 
could  not  fall  below  the  horizontal  plane 
passing  through  the  axis  of  the  thimble  34, 

60  and  parallel  to  the  plane  of  the  record  disk 
2,  the  unevenness  of  the  rotation  of  the 
record  2,  would  cause  such  record  to  leave 
the  point  of  the  stylus  or  wabble  away  from 
it.     For  this  reason,  the  slot  31  is  extended 

6*  to  a  point  so  as  to  permit  the  end  34,  of 

the  elbow  33  to  oscillate  about  15  degrees 
below  the  horizontal  plane. 

In  order  to  swing  the  sound  box  into  a 
position  for  the  removal  of  the  stylus  nee- 

dle, and  the  replacing  of  another  one,  it  is  70 
necessary  that  the  elbow  33  be  swung  back 
into  the  position  indicated  in  Fig.  5,  there- 

fore the  slot  31  is  extended  through  an  addi- 
tional arc  of  135  degrees  so  as  to  permit 

the  tubular  section  28,  with  its  elbow  33,  to  75 
swing  into  the  position  indicated  in  Fig.  5. 

As  a  convenient  means  for  securing  the 
sound  box  in  position  upon  the  thimble  34, 
I  provide  the  elbow  33  with  the  boss  35, 
having  its  outer  face  flat,  upon  which  is  80 
secured  the  flat  spring  36,  having  its  outer 
end  bent  up  as  shown  so  that  it  may  snap 
into  a  groove  in  the  connecting  thimble  of 
the  sound  box. 

In  Fig.  1,  I  have  shown  the  tone  arm  in  85 
full  lines  as  indicating  the  position  for  car- 

rying an  extremely  large  or  concert  sound 
box,  and  in  dotted  lines  the  position  occu- 

pied by  such  tone  arm  in  canwing  an  ex- 
tremely small  sound  box.  The  direction  90 

taken  by  the  stylus  needle  in  the  two  cases, 
is  indicated  by  the  two  lines  37  and  38. 

In  practice  the  screws  16  and  17,  are  made 
to  draw  upon  the  lugs  14  and  15,  to  such  a 
degree  that  the  confining  strap  13,  together  95 
with  the  semi-cylindrical  bearing  11,  will 
offer  considerable  resistance  to  the  free  rota- 

tion of  the  block  12.    The  spring  21,  how- 
ever, makes  this  resistance  a  yielding  one  so 

that  the  tube  27,  will  remain  in  any  position   100 
in  which  it  is  placed.     Therefore,  when  a 
small  sound  box  is  located  upon  the  thimble 
34,  it  is  only  necessary  to  adjust  the  tube  27 
downwardly  to  such  a  point  that  the  plane 
of  the  diaphragm  of  the  sound  box  will  be  105 
substantially  perpendicular  to  the  plane  of 
the  record  disk  when  the  stylus  38,  rests 

upon   the   face   of   the   record   2,   as   illus- 
trated in   dotted   lines  in  Fig.    1.     When 

a    larger    or    concert    sound    box    is  used,  no 
the   tone   arm   is   elevated   into   the   posi- 

tion shown  in  full  lines  in  Fig.   1,  with 
the     plane    of    the     sound    box     perpen- 

dicular to  the  record  when  the  stylus  37 
rests  upon  the  face  of  the  record  2.     The  115 
free  oscillation  of  the  tube  2S,  within  the 
tube  27,  as  permitted  by  the  slot  31,  will 
take  care  of  any  unevenness  in  the  record  2, 
for  it  permits,  as  heretofore  described,  the 
free  oscillation  of  the  tube  28,  to  some  dis-  120 
tance  before  the  end  of  the  slot  31,  contacts 
with  the  limiting  screw  32> 

Thus  it  will  be  seen  that  I  have  accom- 
plished all  of  the  objects  set  forth  above, 

by  a  structure  which  is  at  once  simple  and  125 
easy  of  manipulation,  while  its  liability  to 
disarrangement  is  reduced  to  a  minimum. 

It  is  to  be  understood  that  the  sound  am- 
plifier is  to  be  connected  directly  to  the 

bracket  ring;  5.     I  have  not  deemed  it  neces-  I3u 
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sary,  however,  to  illustrate  the  sound  am- 
plifier as  its  use  is  well  understood  with 

those  familiar  with  talking  machines. 
In  Figs.  7  and  8,  I  have  shown  only  the 

5  extreme  end  of  the  tone  arm  comprising  the 
tubular  section  28,  and  its  elbow  33,  upon 

<*v'       the  latter  of  which  is  placed  what  I  term an  adapter  39.     This  consists  of  a  double 
elbow  of  the  general  form  and  contour  illus- 

10  trated  and  so  placed  upon  the  elbow  33,  as 
to  permit  the  connecting  thimble  40,  to  ex- 

tend upwardly  and  forwardly  to  an  angle 
of  about  45  degrees.  This  permits  the  loca- 

tion of  the  sound  box  41,  (shown  in  dotted 
15  lines  in  Fig.  S)  to  be  placed  upon  the  thim- 

ble 40,  in  such  a  position  that  the  plane  of 
its  diaphragm  will  be  inclined  to  the  plane 
of  the  record  2,  to  an  angle  of  about  45  de- 

grees, which  is  the  correct  playing  position 
20  for  records  of  the  Edison  type  wherein  the 

record  groove  is  an  undulatory  spiral  im- 
pressed by  means  of  elevations  and  excava- 

tions in  the  face  of  the  record.  It  is  to  be 

understood  in  this  connection,  that  the  direc- 
25  tion  of  the  axis  of  the  tube  28,  will  depend 

upon  the  height  of  the  block  6,  above  the 
face  of  the  record.  However,  the  position  of 
the  tube  28,  may  be  adjusted  through  the 
mechanism  heretofore  described. 

30  It  will  be  noted  that  with  this  double 

elbow  adapter,  the  thimble  40,  is  not  ad- 
vanced materially  away  from  the  center  of 

rotation  of  the  tone  arm  so  that  the  stylus 
point  of  the  sound  box  will  track  properly 

35  and  swing  in  the  arc  of  a  circle  which  passes 
through  the  center  of  rotation  of  the  record 
disk. 

I  claim: 

1.  In  a  tone  arm  for  talking  machines, 
40  the   combination   of   a   hollow    cylindrical 

block,  means  for  pivoting  said  block  to 
swing  about  a  vertical  axis,  a  semicylindri- 
cal  bearing,  in  the  side  of  said  block,  a  cylin- 

drical block  secured  in  said  bearing  to  oscil- 
45  late  upon  a  horizontal  axis,  means  for  fric- 

tionally engaging  said  block  to  hold  the 
same  in  any  adjusted  position,  a  supporting 
tube  passing  diametrically  through  said  last 
named  block  and  communicating  with  the 

50  interior  of  said  first  named  block,  and  a 
sound  box  tube  mounted  for  limited  axial 
oscillation  within  said  supporting  tube. 

2.  In  a  tone  arm  for  talking  machines, 
the  combination  of  a  hollow  block  pivoted  to 

5^  swing  about  its  vertical  axis,  a  supporting 
tube  pivoted  to  the  side  of  said  block  for 
limited  oscillation  in  a  vertical  plane,  and 
means  secured  to  said  block  for  frictionally 
holding  said  tube  in  any  desired  position. 

60  3.  In  a  tone  arm  for  talking  machines, 
the  combination  of  a  hollow  block  pivoted 
to  swing  about  its  vertical  axis,  a  supporting 
tube  communicating  with  the  interior  of  said 
hollow  block  and  pivoted  thereto  to  oscil- 

65  late  in  a  vertical  plane,  and  an  adjustable 

friction  band  secured  to  said  block  for  hold- 
ing said  tube  in  any  desired  position. 

4.  In  a  tone  arm  for  talking  machines, 
the  combination  of  a  hollow  block  pivoted 
to  swing  about  its  vertical  axis,  a  tube  com-  70 
municating  with  the  interior  of  said  block, 
and  means  secured  to  said  block  for  permit- 

ting the  manual  adjustment  of  said  tube  in 
a  vertical  plane,  and  for  frictionally  retain- 

ing said  tube  in  its  adjusted  position.  75 
5.  In  a  tone  arm  for  talking  machines, 

the  combination  of  a  hollow  block  pivoted 
to  swing  upon  a  vertical  axis,  a  cylindrical 
block  having  a  substantially  horizontal  di- 

ametrical aperture  therethrough,  said  block  80 
being  pivoted  to  the  side  of  said  hollow 
block  to  oscillate  upon  its  horizontal  axis,  a 
friction  band  for  holding  said  cylindrical 
block  in  any  adjusted  position  in  the  side 
of  said  hollow  block,  a  supporting  tube  85 
rigidly  secured  in  the  aperture  of  said  cylin- 

drical block  and  communicating  with  the 
interior  of  said  hollow  block,  and  a  sound 
box  tube  mounted  for  limited  oscillation 

upon  its  axis  within  said  supporting  tube.       90 
6.  In  atone  arm  for  talking  machines,  the 

combination  of  a  hollow  block  pivoted  to 
swing  about  its  vertical  axis,  a  supporting 
tube  pivoted  to  the  side  of  said  block  for 
limited  oscillation  in  a  vertical  plane,  means  95 
secured  to  said  block  for  frictionally  hold- 

ing said  tube  in  any  desired  position,  means 
for  holding  said  tube  against  axial  rotation, 
a  sound  box  tube  extending  into  and  in  axial 
alinement  with  said  supporting  tube,  a  100 
sound  box  upon  the  free  end  of  said  sound 
box  tube,  and  means  upon  said  tubes  respec- 

tively for  permitting  a  free  but  limited 
oscillation  of  said  sound  box  tube  within 

said  supporting  tube.  105 
7.  In  a  tone  arm  for  talking  machines,  the 

combination  of  a  hollow  block  pivoted  to 
swing  about  its  vertical  axis,  a  supporting 
tube  communicating  with  the  interior  of 
said  hollow  block  and  pivoted  thereto  to  H° 
oscillate  in  a  vertical  plane,  an  adjustable 
friction  band  secured  to  said  block  to  hold 
the  tube  in  any  desired  position,  a  sound 
box  tube  extending  into  and  in  axial  aline- 

ment with  said  supporting  tube,  and  means  115 
upon  said  tubes  respectively  for  permitting 
a  free  but  limited  axial  oscillation  of  said 
sound  box  tube  within  said  supporting  tube. 

8.  In  atone  arm  for  talking  machines,  the 

combination  of  a  hollow  block  pivoted  to  120 
swing  about  its  vertical  axis,  a  supporting 
tube  communicating  with  the  interior  of 
said  block  and  means  secured  to  said  block 
for  permitting  the  manual  adjustment  of 

said  tube  in  a  vertical  plane,  and  for  fric-  126 
tionally  retaining  said  tube  in  its  adjusted 
position,  a  sound  box  tube  extending  into 
and  in  axial  alinement  with  said  supporting 
tube,  and  means  upon  said  tubes  respec- 

tively  for   permitting  a   free  but  limited  1S0 
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axial  oscillation  of  said  sound  box  tube 
within  said  supporting  tube. 

9.  In  a  tone  arm  for  talking  machines,  the 
combination  of  a  supporting  tube,  means  for 

5  permitting  the  radial  adjustment  of  said 
tube  about  its  point  of  support  in  a  vertical 
plane  and  for  frictionally  retaining  said 
tube  in  its  adjusted  position,  a  sound  box 
tube  extending  into  said  supporting  tube, 

10  and  means  upon  said  tubes  respectively  for 
permitting  a  free  but  limited  axial  oscilla- 

tion of  said  sound  box  tube  within  said  sup- 
porting tube. 

10.  In  a  tone  arm  for  talking  machines, 
15  the  combination  of  a  hollow  block  pivoted 

to  SAving  about  its  vertical  axis,  a  support- 
ing tube  pivoted  to  the  side  of  said  block 

for  a  limited  oscillation  in  a  vertical  plane, 
means  for  frictionally  holding  said  tube  in 

20  any  desired  position,  a  sound  box  tube  hav- 
ing a  rectangular  bend  therein,  one  arm  of 

which  tube  is  inserted  into  said  supporting 
tube  to  permit  the  other  arm  of  said  tube  to 
oscillate  in  a  vertical  plane,  and  means  for 

25  permitting  a  free  but  limited  oscillation  of 
said  sound  box  tube  around  the  axis  of  said 

supporting  tube. 
11.  In  a  tone  arm  for  talking  machines, 

the  combination  of  a  hollow  block  pivoted 

30  to  swing  about  its  vertical  axis,  a  support- 
ing tube  communicating  with  the  interior 

of  said  hollow  block  and  pivoted  thereto  to 
oscillate  in  a  vertical  plane,  an  adjustable 
friction  band  secured  to  said  block  for  hold- 

ing said  tube  in  any  desired  position,  a  35 
sound  box  tube  inserted  into  the  free  end 

of  and  in  axial  alinement  with  said  sup- 
porting tube,  said  sound  box  tube  having  a 

rectangular  bend  therein,  one  arm  of  which 
tube  is  inserted  into  said  supporting  tube  to   -jo 

permit  the  other  arm  of  said  tube  to  oscil-        [--f 
late  in  a  vertical  plane,  and  means  upon 
said  supporting  tube  and  sound  box  tube 
respectively  to  permit  a  free  but  limited 
oscillation  of  said  sound  box  tube  around  45 
the  axis  of  said  supporting  tube. 

12.  In  a  tone  arm  for  talking  machines, 
the  combination  of  a  hollow  block  pivoted 
to  swing  about  its  vertical  axis,  a  support- 

ing tube  communicating  with  the  interior  30 
of  said  block  and  means  secured  to  said 
block  for  permitting  the  manual  adjustment 
of  said  tube  in  a  vertical  plane  and  for  fric- 

tionally retaining  said  tube  in  its  adjusted 
position,  a  sound  box  tube  inserted  into  the  55 
free  end  of  said  supporting  tube  and  in 
axial  alinement  therewith,  a  circumferential 
slot  in  said  sound  box  tube,  and  a  screw  pin 
inserted  into  said  supporting  tube  for  en- 

gagement with  said  slot  whereby  said  sound  '39 box  tube  may  have  a  free  but  limited  axial 
oscillation  within  said  supporting  tube. 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  this  30  day  of  January,  1914. 

PLINY  CATUCCI. 

In  presence  of — L.  M.  Sanders, 
W.  B.  Waltzinger. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  January  21, 1911.     Serial  No.  603,800. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  P.  Koberts, 

a  citizen  of  the  United  States,  and  a  resident 
of  Brooklyn,  in  the  county  of  Kings  and 

k  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Machines 
for  Shaving  Graphophone-Blanks,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  a  machine  for 

IQ  shaving  graphophone  blanks,  that  is  to  say, 
wax  and  other  record  blanks  of  grapho- 
phones,  phonographs  and  similar  machines 
for  recording  sounds,  etc.  In  machines  of 
this  class  as  heretofore  constructed  it  has 

25  been  customary  to  remove  a  record  from  a 
blank  by  shining  off  a  thin  layer  from  the 
surface  of  the  blank  to  present  a  new  and 
smooth  surface  adapted  to  receive  another 
record,  and  in  such  machines  as  heretofore 

20  constructed  the  cutter  employed  for  remov- 
ing the  surface  of  a  record  blank  has  been 

located  in  its  working  position  by  adjusting 
it  by  hand  to  cut  a  chip  of  the  desired  thick- 

ness.   In  practice  it  has  been  found  that  it  is 
25  difficult  for  careless  or  inexperienced  oper- 

ators to  locate  the  cutter  in  its  proper  work- 
ing position  and  that  the  cutter  is  frequently 

pushed  into  the  surface  of  a  blank  to  such 
a  depth  that  an  indentation  is  made  in  the 

30  surface  of  the  record  blank  of  a  depth  much 
greater  than  the  chip  necessary  to  be  re- 

moved for  the  purpose  of  shaving  off  the 
record  on  the  blank.  When  this  occurs  it 

is  necessary  to  shave  the  surface  of  the  blank 
35  several  times  before  the  whole  record  sur- 

face of  the  blank  is  smooth  again,  and  un- 
less such  an  indentation  is  obliterated  it 

will  interfere  with  the  making  of  a  perfect 
record   the    next   time    the   blank   is    used. 

40  Moreover,  the  cutter,  which  is  usually  a  sap- 
phire, is  frequently  injured  by  improperly 

locating  it  in  the  manner  just  described  and 

has  to  be  replaced.  "When  a  deep  indenta- tion is  made  in  this  way  in  the  blank  and 
-15  an  unnecessarily  deep  shaving  or  series  of 

shavings  removed  from  the  surface  of  the 
blank  the  storage  capacity  and  consequently 
the  life  of  the  blank  is  materially  reduced. 

The  principal  object  of  my  invention  is  to 
50  provide  a  machine  of  this  class  having 

means  for  positively  locating  the  working 
face  of  the  cutter  relatively  to  the  surface 
of  the  blank  each  time  the  cutter  is  to  be 
brought  to  its  working  position  and  to  do 

55  this  as  perfectly  when  the  operator  is  in- 
experienced or  careless  as  in  the  case  of  the 

best  and  most  careful  operator.  In  order 
to  accomplish  this  result  I  provide  a  cutter- 
locating  device  the  working  face  of  which 
when  in  its  operative  position  for  determin-  60 
ing  the  position  of  the  working  face  or  edge 
of  the  cutter  is  at  a  predetermined  distance 
from  that  of  the  cutter,  this  locating  device 
being  so  combined  with  the  other  parts  of 
the  machine  that  when,  for  example,  its  6a 
working  face  is  brought  into  contact  with 
the  surface  of  the  blank  to  be  shaved  the 
working  face  of  the  cutter  will  then  be 
spaced  a  short  but  predetermined  distance 
from  the  surface  of  the  record  blank  and  7C 
may  be  brought  to  its  working  position  for 
taking  a  chip  by  shifting  the  cutter-carrier 
from  an  idle  to  a  working  position,  the 
former  corresponding,  in  the  commercial 
graphophone,  to  the  position  of  rest  of  75 
the  blank,  and  the  latter  corresponding  to 
the  position  of  the  parts  when  the  blank 
is  rotated.  In  the  species  of  shaving  ma- 

chines in  which  the  cutter  and  its  carrier 
are  not  shifted  from  an  idle  to  a  working  go 

position  after  the  cutting  position  of  the  cut- 
ter with  respect  to  the  blank  has  been  deter- 

mined such  a  locating  device  may  be 

brought  into  contact  with  the  record  me- 
dium at  any  point  on  the  surface  of  the  35 

blank  to  locate  the  edge  of  the  cutter  and 
then  withdrawn.  In  this  case,  as  in  the 
first,  the  edge  of  the  cutter  will  be  positively 
located  in  a  predetermined  position  with  re- 

spect to  the  surface  to  be  shaved,  but  the  de-  90 
vice  for  shaving  the  blank  will  be  located 
in  the  wax  of  the  record  medium  and  not  in 

the  air  as  in  the  first  case.  The  locating  de- 
vice may  be  mounted  on  the  cutter-bar  or 

independently  thereof  and  may  be  either  95 
fixed  relatively  to  the  cutter  or  have  any  de- 

sired adjustment  relative  thereto.  It  is 
preferably  so  constructed  and  combined 
with  the  other  parts  as  to  be  retracted  to  a 
normally  inoperative  position,  where  it  is  100 
out  of  the  way  when  not  in  actual  use  for 
determining  the  position  of  the  working  face 
of  the  cutter. 
An  important  feature  of  the  invention  is 

the  provision  of  means  for  varying  the  pre-  105 
determined  relation  between  the  working 
face  of  the  locating  device  and  the  working 
face  or  edge  of  the  cutter  for  the  purpose 
of  regulating  the  depth  of  the  cut  to  be 
made  and  consequently  the  thickness  of  the  115 

chip  taken.  This  means  preferably  com- 
prises a  device  for  effecting  a  fine  adjust- 
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ment  of  the  relation  between  the  working 
faces  of  the  locating  device  and  cutter, 
which  predetermined  relation  is  maintained 
throughout  all  other  movements  of  the  parts 

6  until  it  is  desired  to  change  such  relation 
and  take  a  chip  of  another  thickness. 

Other  features  of  the  invention  not  here- 
inbefore referred  to  will  be  hereinafter  de- 

scribed and  claimed,  and  are  illustrated  in 

10   the  accompanying  drawings,  in  which — 
Figure  1  is  a  plan  and  partial  perspective 

view  of  a  shaving  machine  embodying  my 
present  invention ;  Fig.  2  is  an  enlarged  de- 

tail illustrating  substantially  in  plan  a  cut- 
15  ter  and  locating  device  and  cooperating 

parts  in  operative  relation  with  a  blank; 
Fig.  3  is  an  elevation  of  the  same,  looking 
toward  the  edge  of  the  cutter;  Fig.  4  is  a 
detail  of  a  clamping  device  for  securing  the 

20  cutter  in  its  located  position;  Fig.  5  is  an 

end  elevation,  partly  in  section,  of  the  shav- 
ing machine,  looking  from  the  right  in  Fig. 

1,  and  Fig.  6  is  a  similar  view  of  a  modi- 
fication of  the  invention  Avhich  will  be  here- 

25   inafter  described. 
Similar  characters  designate  like  parts  in 

all  the  figures  of  the  drawing. 
Eef erring  first  to  Figs.  1  to  5  inclusive,  2 

designates  the  bed  or  main  frame  of  a  shav- 
30  ing  machine  of  well-known  type  for  shav- 

ing graphophone  and  similar  record  blanks. 
Most  of  the  parts  of  such  a  machine  to 
which  my  invention  may  be  applied  are  or 
may  be  of  well-known  construction.     With 

35  the  exception  of  the  parts  hereinbefore  re- 
ferred to  and  which  will  be  hereinafter  de- 

scribed more  specifically,  most  of  the  parts 
illustrated  are  of  well-known  construction. 
These  well-known  parts  comprise  the  usual 

40  driving  mechanism,  designated  generally  by 
3,  for  transmitting  power  from  the  shaft  4 
to  the  shaft  5  which  supports  the  blank-car- 

rier 6.  This  shaft  5  is  supported,  as  is 
usual,  by  needle  bearings  or  centers  7  and  8, 

45  the  former  of  which  may  be  in  fixed  rela- 
tion with  the  main  frame  of  the  machine, 

Avhile  the  latter  is  carried  by  the  usual 
swinging  arm  9  pivoted  at  10  and  having  a 
pin  or  other  suitable  device  11  for  locating 

50  the  swinging  arm  9  in  its  operative  position 
with  its  center  or  pivot  8  in  engagement 
with  the  cupped  end  of  the  shaft  5.  The 
machine  shown  here  has  a  hand-operated 
operating  device,  the  winding  handle  being 

56  indicated  at  12  and  the  transmitting  means 

for  imparting  the  longitudinal  feed  move- 
ment to  the  cutter,  the  cutter-bar  and  asso- 

ciated parts  being  illustrated  as  the  usual 
complementary  feed  members  13  and  14,  the 

60  former  being  the  feed-screw  and  the  latter 
depending,  as  is  usual,  from  the  cutter- 
carrier.  The  machine  shown  also  embodies 

the  usual  weighted  operating  lever  or  han- 
dle  15,   also   secured   to  the   cutter-carrier, 

fi6  which  is  designated  generally  by  16,  and  an 

auxiliary  handle  or  lever  17  mounted  on  15 
and  cooperative  with  the  edge  of  the  rail 
18  in  the  well-known  manner  for  the  pur- 

pose of  moving  the  main  lever  15,  the  cutter- 
carrier  and  all  parts  mounted  on  the  cutter-  70 
carrier  to  the  idle  or  working  position,  as         . 
desired.     Other  features  or  details  of  said 

machine  also  are  or  may  be  of  well-known 
construction  and  need  not  be  specially  de- 

scribed.    The   cutter-carrier   and   most   of  75 
the  parts  mounted  on  it  may  be  also  of  well 
known  construction.    For  example,  a  cutter, 
sttch  as  20,  may  be  secured  to  a  substantially 
cylindrical  cutter-bar  21  movable  in  a  bore 
in  the  cutter-carrier  10  toward  and  from  the  80 
axis  of  the  shaft  5  and  hence  toward  and 
from  the  surface  of  a  positioned  blank  to 
be  shaved.     The  cutter-carrier  is  ordinarily 
so  formed  as  to  constitute  a  split  clamp  or 
clamping-sleeve  adapted  to  be  closed  on  the  85 
cutter-bar   21   to   secure   said  cutter-bar  in 
any  desired  adjusted  position.    This  may  be 
accomplished  by  means  of  a  lever-arm  22 
and  a  clamping-screw  23  to  which  said  lever- 
arm  is  secured.     In  the  present  case  the  90 
screw  23  has  a  hexagonal  head  on  which  the 
lever-arm  22  may  be  secured  in  any  one  of 
various  positions  by  means  of  a  set-screw 
24.     The  cutter-bar   is   preferably   so  con- 

structed as  to  provide  for  adjustment  of  the   95 
relation  between  it  and  the  cutter-locnting 
device  hereinbefore  referred  to  and  which 

is   to    be    hereinafter    desci'ibed    in    detail. 
This  adjtistment  may  be  obtained  in  any  de- 

sired manner,  a  simple  means  for  the  pur-   uo 
pose  being  an  adjustable  stop-pin  or  rod  25 
in  the  head  of  the  cutter-bar  and  a  check- 
nut  26  for  maintaining  the  adjustable  part 
25  in  any  desired  position.     The  manner  in 
which  the  split  clamping-sleeve  or  collar  on   105 
the  cutter-carrier  16  is  closed  upon  and  re- 

leased from  the  periphery  of  the  cutter-bar 
21  will  be  obvious  (see  particularly  Fig.  2). 

In  connection  with  the  other  elements  of 

a  shaving  machine,  most  of  which  elements   110 
have  been  hereinbefore  described  in  detail, 
I  make  use  of  a  suitable  locating  device  or 

gage  for  predetermining  the  working  posi- 
tion of  the  edge  of  the  cutter  20.     This  lo- 

cating device  may  be  constructed  in  many  115 
ways  within  the  scope  of  my  invention,  but 
in  all  cases  it  should  be  so  associated  with 
the  cutter  as  to  have  its  working  face  at  a 
predetermined   distance   from   that   of   the 
cutter  when  the  locating  device  is  in  its  op-  12<j 
erative  position.     It  is  convenient  to  mount 
this  cutter-locating  device  on  the  cutter-car- 

rier 16,  and  it  is  so  shown  herein.    So  far  as         ^ 
its  main  function  is  concerned  it  is  imma- 

terial whether  this  cutter-locating  device  be  125 
in  fixed  relation  with  the  cutter  or  movable 

relatively  thereto   and   mounted   independ- 
ently thereof.    In  Fig.  6  a  fixed  relation  of 

the  cutter  and  the  locating  device  is  illus- 
trated, whereas  in  the  other  views  the  locat-  120 
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ing  device  is  movable  relatively  to  the  cut- 
ter and  is  also  mounted  independently  of  it. 

In  these  main  views  (Figs.  1  to  5  inclusive) 
I  have  illustrated  one  kind  of  independently 

5  mounted  locating  device  which  may  be  used. 
As  here  shown  it  comprises  a  rod  27  mount- 
ed  in  a  bore  in  the  cutter-carrier  16  ad- 

jacent to  and  substantially  parallel  with  the 
bore  for  the  cutter-bar  and  movable  therein 

10  toward  and  from  the  surface  of  the  blank  to 
be  shaved.  The  center  line  of  this  bore,  as 
shown  passes  through  the  center  of  the 
sbaft  5,  this  being  the  preferred  position. 
At  its  Avorking  end  which  comes  in  contact 

15  with  the  surface  of  the  record  blank  the  lo- 
cating device  27  is  preferably  broad  and  flat 

so  as  to  touch  the  wax  surface  but  not  in- 
dent or  mar  the  same.  At  its  opposite  end 

the  actuating  device  preferably  has  means, 
20  such  as  the  fixed  lateral  arm  28,  for  actuat- 

ing the  cutter-bar  and  cutter  and  carrying 
them  with  it  during  the  last  part  of  its 
movement  toward  the  blank.  The  relation 
of  the  cutter  and  cutter-bar  on  the  one  hand 

2'5  nnd  the  locating  device  and  actuator  on  the 
other  is  such  that  when  the  arm  28  is  in  con- 

tact with  the  head  of  the  stop  25  the  dis- 
tance between  the  working  faces  of  the  cut- 

ter and  the  locating  device  will  be  the  depth 
30  of  the  chip  to  be  taken  by  the  cutter.  The 

relation  of  these  parts  is  such  that  the  work- 
ing face  of  the  locating  device,  in  the  con- 

struction shown  in  Figs.  1  to  5,  will  come 
in  contact  with  the  surface  of  the  blank  be- 

35  fore  the  cutter  can  touch  it,  and  it  will  thus 
be  impossible  for  a  careless  or  inexperienced 
operator  in  the  ordinary  handling  of  the 
machine  to  bring  the  cutter  improperly  in 
contact  with  the  wax  and  mar  the  surface  of 

40  the  blank.  When  the  working  face  of  the 
locating  device  is  in  contact  with  the  blank, 
as  just  described,  the  cutter-bar  (which,  it 
will  be  understood  is  loose  and  free  to  move 
lengthwise  in  the  clamping  device)   should 

4'5  be  secured  in  the  located  position,  this  being 
done  by  turning  the  lever-arm  22  to  close  the 
sides  of  the  clamping-sleeve  on  the  cutter- 
bar.  When  the  cutter  is  thus  secured  in  its 
Avorking  relation  the  locating  device  may  be 

60  shifted  to  its  inoperative  position,  this  being 
done  in  the  preferred  construction  by  suita- 

ble means,  such  as  a  spring  29  normally 
tending  to  shift  the  locating  device  away 
from  the  blank  to  its  inoperative  position. 

65  The  inoperative  position  in  this  case  is  one 
in  which  the  locating  device  is  not  only 
clear  of  the  blank  and  out  of  the  path  of  the 
chips  taken  by  the  cutter  but  also  above  and 
at  one  side  of  the  cutter  when  the  latter  is 

60  in  its  cutting  position.  The  operations  just 
described  of  bringing  the  locating  device 
into  contact  with  the  surface  of  the  blank 

and  then  clamping  the  cutter-bar  in  place 
when  the  cutter  has  thus  been  located  in  the 

65  Avorking  relation,  are  both  performed  in  the 

type  of  machine  shown  herein  when  the 
lever  or  main  operating  handle  is  up  in  the 
position  shown  in  Figs.  5  and  6.  In  such  a 
machine  the  cutter  will  not  come  into  con- 

tact with  the  blank  to  take  a  chip  until  the  70 
auxiliary  handle  17  is  dropped  to  the  face 
30  of  the  lever  or  handle  15  comes  into  con- 

tact Avith  the  rail  18,  when  the  cutter  will 
begin  to  take  its  chip  as  the  driving  mecha- 

nism begins  to  turn  the  blank.  75 
In  the  modification  shown  in  Fig.  6  all  of 

the  main  parts  of  the  machine  are  or  may  be 
of  the  same  construction  as  just  described 
and  are  designated  by  the  corresponding 
reference  characters,  except  the  means  for  80 
locating  or  gaging  the  position  of  the 
cutter.  In  this  Anew  the  locating  device 
is  also  illustrated  as  performing  its  locat- 

ing or  gaging  function  in  the  air  and  not 
in  the  Avax  of  the  record  blank,  that  is  to  85 
say,  it  makes  surface  contact  only,  as  in  the 
construction  illustrated  in  Figs.  1  to  5,  AA7ith 
the  blank  and  does  not  make  an  indentation 
therein.  In  this  case,  however,  the  locating 

deArice,  Avhich  is  designated  generally  by  27',  90 
is  or  may  be  in  fixed  relation  with  the 
cutter-bar.  It  is  illustrated  as  a  simple  pin 
threaded  into  a  tapped  diagonal  bore  in 
the  cutter  -  bar,  the  threads  being  for  the 
purpose  of  adjustment,  that  is,  for  the  pur-  95 
pose  of  regulating  the  predetermined  rela- 

tion between  the  Avorking  faces  of  the  cutter 

and  the  locating  deA'ice,  and  hence  regulat- 
ing the  thickness  of  the  chip  to  be  removed. 

This  locating  device  is  not  in  a  radial  line  100 
passing  through  the  axis  of  the  shaft  5  but 

is  slightly  beloAv  it.  The  device  27'  is  lo- 
cated by  merely  moving  the  cutter-bar 

toAvard  the  axis  of  the  shaft  5  until  the 

Avorking  face  of  the  locating  device  is  in  105 
contact  with  the  blank  while  the  main  lever 

15  is  up,  as  shoAvn  in  Fig.  6.  In  this  posi- 
tion, as  will  be  seen,  the  cutter  is  not  in 

contact  with  the  blank.  To  bring  the  cutter 
into  action  the  auxiliary  handle  17  is  then  no 
dropped  to  bring  the  stop-face  of  the  main 
lever  15  into  contact  with  the  rail  18.  This 
movement  brings  the  cutter  into  position 
for  taking  its  chip  and  causes  the  working 
face  of  the  device  27'  to  moA^e  down  and  115 
back  aAvay  from  the  surface  of  the  blank. 
Of  course  the  cutter-bar  is  clamped  in  place 
in  the  manner  before  described  as  soon  as 
it  is  located. 

The  device  shoAvn  in  Figs.  1  to  5  is  equally  120 
Avell  adapted  for  use  in  shaving  machines 
of  the  type  which  do  not  haA'e  the  auxiliary 
handle  l7,  except  that  in  that  case  the  Avork- 

ing face  of  the  cutter  will  be  so  located  rela- 
tively to  that  of  the  device  27  as  to  be  forced  125 

into  the  Avax  of  the  blank  a  distance  sub- 
stantially equal  to  the  thickness  of  the  chip 

to  be  taken. 
Other  modifications  of  the  means  for  car- 

rying out  my  inArention  will  readily  suggest  i3„ 
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themselves  to  the  skilled  constructor   and 
need  not  be  described  in  detail. 

What  I  claim  is : 
1.  In  a  machine  for  shaving  graphophone 

5  blanks,  the  combination  with  means  for  sup- 
porting and  turning  a  blank,  of  a  cutter, 

and  a  cutter-locating  device  the  working 
face  of  which  when  in  its  operative  position 
is  at  a  predetermined  distance  from  that  of 

10  the  cutter,  said  locating  device  being  mov- 
able into  and  out  of  operative  position  and 

being  positively  located  in  a  predetermined 
position  wholly  out  of  contact  with  the 
blank  while  the  blank  is  turning. 

15  2.  In  a  machine  for  shaving  graphophone 
blanks,  the  combination  with  means  for  sup- 

porting and  turning  a  blank,  of  a  cutter,  a 
cutter-locating  device  the  working  face  of 
which  when  in  its  operative  position  is  at  a 

20  predetermined  distance  from  that  of  the 
cutter,  said  locating  device  being  movable 
into  and  out  of  operative  position,  and 
means  for  normally  holding  said  locating 
device  in  its  inoperative  position. 

25  3.  In  a  machine  for  shaving  graphophone 
blanks,  the  combination  with  means  for  sup- 

porting and  turning  a  blank,  of  a  cutter,  a 
cutter-locating  device  the  working  face  of 
which  when  in  its  operative  position  is  at 

30  a  predetermined  distance  from  that  of  the 
cutter,  said  locating  device  being  movable 
into  and  out  of  operative  position,  and  a 
spring  for  normally  retracting  said  locating 
device  to  its  inoperative  position. 

35  4.  In  a  machine  for  shaving  graphophone 
blanks,  the  combination  with  means  for  sup- 

porting and  turning  a  blank,  of  a  cutter,  a 
cutter-locating  device  the  working  face  of 
which  when  in  its  operative  position  is  at  a 

40  predetermined  distance  from  that  of  the 
cutter,  said  locating  device  being  movable 
into  and  out  of  operative  position  in  the 
latter  of  which  it  is  clear  of  the  blank  and 
located  above  the  working  face  of  the  cutter, 

45  and  a  spring  for  normally  retracting  said 
locating  device  to  its  inoperative  position. 

5.  In  a  machine  for  shaving  graphophone 
blanks,  the  combination  with  means  for  sup- 

porting and  turning  a  blank,  of  a  cutter, 
50  and  a  cutter  locating  and  actuating  device 

movable  as  a  whole  away  from  the  blank 
independently  of  the  cutter  and  having 
means  for  moving  the  cutter  toward  its 
working  position  and  also  having  a  work- 

55  ing  face  which  when  in  its  operative  posi- 
tion is  at  a  predetermined  distance  from 

that  of  the  cutter,  said  cutter  locating  and 

actuating  device  being  movable  to  said  op- 
erative position. 

60  6.  In  a  machine  for  shaving  graphophone 
blanks,  the  combination  with  means  for  sup- 

porting and  turning  a  blank,  of  a  cutter-car- 
rier, a  cutter-bar  movable  on  said  carrier 

into  and  out  of  working  position,  a  cutter 
65  secured  to  said  cutter-bar,  and  a  cutter-lo- 

cating device  mounted  on  the  cutter- carrier 
independently  of  said  cutter-bar  and  having 
a  working  face  which  when  in  its  operative 
position  is  at  a  predetermined  distance  from 
that  of  the  cutter,  said  locating  device  being  70 

also  movable  into  and  out  of  operative  po-  f\ sition. 

7.  In  a  machine  for  shaving  graphophone 
blanks,  the  combination  with  means  for  sup- 

porting and  turning  a  blank,  of  a  cutter-  75 
carrier  movable  to  shift  a  cutter  and  a  cut- 

ter-bar into  or  out  of  working  position,  a 
cutter-bar  movable  on  said  carrier  into  and 
out  of  working  position,  a  cutter  secured  to 
said  cutter -bar,  a  cutter  -  locating  device  80 
mounted  on  the  cutter-carrier  independently 
of  said  cutter-bar  and  movable  away  from 
the  blank  independently  of  the  cutter  and 
having  a  working  face  which  when  in  its 
operative  position  is  at  a  predetermined  dis-  85 
tance  from  that  of  the  cutter,  said  locating 
device  being  also  movable  to  said  operative 
position,  and  means  for  clamping  the  cutter- 
bar  to  the  cutter-carrier  when  the  working 
face  of  said  locating  device  is  in  its  oper-  90 
ative  position. 

8.  In  a  machine  for  shaving  graphophone 

blanks,  the  combination  with  means  for  sup- 
porting and  turning  a  blank,  of  a  cutter- 

carrier  movable  to  shift  a  cutter  and  a  cut-  95 
ter-bar  into  or  out  of  working  position,  a 
cutter-bar  movable  on  said  carrier  into  or 
out  of  working  position,  a  cutter  secured  to 
said  cutter-bar,  a  cutter  locating  and  actuat- 

ing device  mounted  on  the  cutter-carrier  in-  100 
dependently  of  said  cutter-bar  and  embody- 

ing means  for  moving  the  cutter-bar  with 
it  toward  a  working  position  and  also  having 
a  working  face  which  when  in  its  operative 
position  is  at  a  predetermined  distance  from  105 
that  of  the  cutter,  said  cutter-locating  device 
being  also  moA^able  into  and  out  of  operative 
position,  and  means  for  clamping  the  cutter- 
bar  to  the  cutter-carrier  when  the  working 
face  of  said  locating  device  is  in  its  operative  110 

position. 9.  In  a  machine  for  shaving  graphophone 

blanks,  the  combination  with  means  for  sup- 
porting and  turning  a  blank,  of  a  cutter- 

carrier  movable  to  shift  a  cutter  and  a  cut-  115 
ter-bar  into  or  out  of  working  position,  a 
cutter-bar  movable  on  said  carrier  into  or 
out  of  working  position,  a  cutter  secured  to 
said  cutter-bar,  a  cutter  locating  and  actuat- 

ing device  mounted  on  the  cutter-carrier  in-  120 
dependently  of  said  cutter-bar  and  embody- 

ing means  for  moving  the  cutter-bar  with 
it  toward  a  working  position  and  also  hav-  0 
ing  a  working  face  which  when  in  its  op- 

erative position  is  at  a  predetermined  dis-  125 
tance  from  that  of  the  cutter,  said  cutter- 
locating  device  being  also  movable  into  and 
out  of  operative  position,  means  for  clamp- 

ing the  cutter-bar  to  the  cutter-carrier  when 
the  working  face  of  said  locating  device  is  130 
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in  its  operative  position,  and  means  con- 
stantly tending  to  shift  the  cutter-locating 

and  -actuating  device  away  from  its  oper- 
ative position  and  out  of  operative  relation 

with  said  cutter-bar. 
10.  In  a  machine  for  shaving  grapho- 

phone  blanks,  the  combination  with  means 
for  supporting  and  turning  a  blank,  of  a 
cutter- carrier  movable  to  shift  a  cutter  and 
a  cutter-bar  into  or  out  of  working  position, 
a  cutter-bar  movable  on  said  carrier  into  or 
out  of  working  position,  a  cutter  secured  to 
said  cutter  bar,  a  cutter  locating  and  actuat- 

ing device  mounted  on  the  cutter-carrier  in- 
dependently of  said  cutter-bar  and  embody- 

ing means  for  moving  the  cutter-bar  with 
it  toward  a  working  position  and  also  hav- 

ing a  working  face  which  when  in  its  oper- 

ative position  is  at  a  predetermined  distance 
from  that  of  the  cutter,  said  cutter-locating  20 
device  being  movable  also  into  and  out  of 
operative  position,  means  for  varying  the 
predetermined  distance  between  said  work- 

ing faces  to  regulate  the  depth  of  the  cut, 
and  means  for  clamping  the  cutter-bar  to  25 
the  cutter- carrier  when  the  working  face  of 
said  locating  device  is  in  its  operative  po- 
sition. 

Signed  at  New  York,  in  the  county  of 
New  York,  and  State  of  New  York,  this  30 
16th  day  of  January,  A.  D.  1911. 

HENEY  P.  EOBEETS. 

Witnesses : 
Jeannette  Stork, 
C.  S.  Champion. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alexander  N.  Pieu- 

man,  a  citizen  of  the  United  States,  resid- 
ing at  Newark,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Reproducers,  of  which  the  following  is  a 
description. 
My  invention  relates  to  sound  reproducers 

10  of  the  type  described  and  broadly  claimed 
in  my  application  filed  November  24-th,  1905, 
Serial  No.  288,837,  wherein  the  sounds  are 

produced  by  vibrations  resulting  from  vary- 
ing the  extent  of  opening  of  ports  situated 

15  in  a  sound  chamber  and  adapted  to  permit 
the  passage  of  a  body  of  air  or  other  elastic 
fluid,  the  valve  being  elastic  and  operating 
by  flexure,  although  the  present  invention 
may  be  applied  to  reproducers  in  which  the 

20  valve  is  capable  of  pivotal  or  reciprocatory 
movement.  In  the  operation  of  the  appa- 

ratus disclosed  in  said  application  I  have 
found  that  Avhile  very  good  reproduction  of 
some  phonograph  records  has  been  obtained, 

25  the  reproduction  of  other  records  has  been 
more  or  less  imperfect,  at  least  to  persons 
whose  hearing  is  sufficiently  refined  to  en- 

able them  to  detect  the  imperfection.  Fur- 
thermore the  said  apparatus,  while  adapted 

30  to  be  operated  by  very  low  air  pressure,  such 
as  that  which  will  sustain  a  mercury  column 
of  about  tAvo  and  a  half  inches,  will  give 
favorable  results  only  when  the  pressure 
within  the  exhaust  tube  which  leads  from 

35  the  reproducer  is  maintained  substantially 
constant.  I  have  now  discovered  that  it  is 
possible  to  construct  a  reproducer  of  this 
type  wherein  the  pressure  may  vary  consid- 

erably without  affecting  the  quality  or  very 
40  noticeably  affecting  the  volume  of  the  sounds 

produced  by  the  instrument  and  which  will 
reproduce  all  records  with  a  high  degree  of 
excellence.  The  improved  results  referred  to 
are  obtained  by  greatly  increasing  the  vol- 

45  «me  of  the  chamber  below  the  valve  so  that 
it  will  not  resonate  and  will  equalize  the 
flow  of  air  through  the  reproducer,  which 
improvement  will  be  hereinafter  more  fully 
set  forth  and  claimed  together  with  certain 

50  other  improved  details  of  construction.  My 
invention  also  relates  to  improved  means  for 
producing  a  flow  of  air  through  the  repro- 

ducer, and  to  the  mounting  of  the  repro- 
ducer upon  the  traveling  carrier  arm  of  a 

phonograph  as  described  but  not  claimed  in  55 
said  application  Serial  No.  288,837. 

Reference  is  hereby  made  to  the  accom- 

panying drawings  of  which — ■ 
Figure  1  is  a  vertical  section  of  a  sound 

reproducer  constructed  in  accordance  with  60 
my  invention,  the  sectional  plane  being  in- 

dicated at  1 — 1,  Fig.  3 ;  Fig.  2  is  a  section  on 
line  2—2  of  Fig.  3;  Fig.  3  is  a  section  on 
line  3 — 3,  of  Fig.  1 ;  Fig.  4  is  a  sectional  de- 

tail of  a  modified  connection  between  the  65 
valve  and  operating  link.  Fig.  5  is  a  plan 
view  showing  my  invention  applied  to  a 
phonograph  of  the  Edison  type. 

In  all  the  Adews  corresponding  parts  are 
indicated  by  the  same  reference  numerals.      70 

The  reproducer  shown  comprises  a  hollow 
body  A  composed  of  the  cylinder  1,  plate  5, 
and  cap  6,  the  former  being  proAuded  with 
depending  and  lateral  annular  flanges  2  and 
3  respectively  which  are  adapted  to  fit  with-  75 
in  the  reproducer  carrier  arm  &  of  a  phono- 

graph which  forms  a  part  of  the  traveling 
carriage  d.  The  upper  end  of  the  cylinder 
1  forms  a  seat  4  upon  which  the  circular 
plate  5  of  brass  or  other  suitable  material  80 
is  clamped  by  the  cap  6  threaded  upon  the 
cylinder  1  and  having  a  shoulder  7  which 
bears  against  the  said  plate  5  leaving  pref- 

erably a  low  space  or  chamber  8  between  the 
plate  5  and  body  of  the  cap  6  parallel  there-  85 
to.  A  neck  9  having  a  cylindrical  bore  10 
whose  diameter  is  about  the  same  as  the 
length  of  the  ports  40  of  the  plate  5  extends 
upward  from  the  body  of  the  cap  6  and  is 
adapted  to  be  connected  with  an  amplifying  90 
horn  or  megaphone  in  any  suitable  manner 
as  by  a  section  of  rubber  tubing;  the  space 
8,  bore  10  and  horn  form  a  resonating  cham- 

ber or  chambers  leading  from  the  atmos- 
phere to  the  ports  40.  The  plate  5  is  sub-  95 

stantially  the  same  as  that  disclosed  in  the 

application  referred  to  and  may  be  one- 
sixteenth  of  an  inch  in  thickness  and  pro- 

vided with  a  series  of  rectangular  slots  40 
measuring  one-half  inch  in  length  by  three  100 
sixty-fourths  of  an  inch  in  width  at  the 
valve  seat,  forming  ports  for  the  passage  of 
the  air  or  other  elastic  fluid.  In  the  device 
described  in  the  said  application  the  slots 
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are  formed  with  parallel  walls,  but  im- 
proved results  may  be  obtained  by  forming 

the  slots  so  that  the  walls  thereof  converge 
in  the  direction  of  the  flow  of  the  elastic 

5  fluid  as  clearly  shown  in  Fig.  2.  The  cylin- 
der 1  is  apertured  at  11  to  receive  the  tube 

12  which  is  connected  by  a  flexible  connec- 
tion, such  as  a  rubber  tube  41,  with  any  suit- 
able apparatus  for  producing  suction,  for 

j_0  example — an  air  pump  42,  the  flexible  con- 
nection permitting  the  carrier  arm  h  and 

body  A  to  be  fed  across  the  record  by  the 
engagement  of  the  usual  feed  nut  e  with  the 
feed  screAv  c,  while  a  continuous  flow  of  air 

15  is  maintained  through  the  reproducer.  The 
extent  of  opening  of  the  ports  40  is  varied 
by  any  suitable  valve,  such  as  the  plate  13, 
which  may  be  of  a  hard,  elastic  and  flexible 
material  such   as   the   various  metals   and 

20  alloys,  but  which  is  preferably  of  celluloid 
of  the  shape  shown  in  the  drawings  and 
measuring  three-fourths  of  an  inch  square 
by  one  thirty-second  of  an  inch  in  thickness. 
This  plate  is  seated  upon  and  covers  the 

25  ports  40  as  shown,  being  secured  along  one 

edge  to  the  plate  5  by  screws  14,  the  oppo- 
site or  free  edge  being  serrated  to  form 

tongues  15.  A  groove  16  is  formed  trans- 
versely of  the  plate  13  so  as  to  weaken  the 

30  same  along  the  line  of  flexure  produced  by 
the  operating  link  17.  A  spring  18  is  held 
at  one  end  by  the  middle  screw  14  and 
presses  at  its  free  end  upon  the  plate  13  at 
or  near  its  center.     An  adjusting  screw  19 

35  passes  through  the  intermediate  portion  of 
the  spring  18  and  plate  13  and  is  threaded 
in  the  plate  5,  whereby  any  desired  degree 
of  pressure  of  the  spring  18  upon  the  plate 
3  may  be  obtained  and  the  spring  18  will  be 

40  held  against  lateral  movement  so  that  its 
free  end  will  always  bear  wpon  the  medial 
line  of  the  valve  13.  The  retractile  force 
due  to  the  resiliency  of  this  spring  and  of 
the  valve  plate  13,  balances  the  downward 

i;  force  due  to  the  air  pressure  which  will  be 
produced  upon  the  valve  13  by  the  action 
of  the  suction  device  applied  to  the  tube  12. 
The  pressure  of  the  spring  increases  as  the 
plate  is  moved  downward  which  movement 

50  increases  the  flow  of  air  so  that  a  substan- 
tially perfect  balance  is  maintained  in  all 

positions  of  the  plate  13,  and  by  varying 
the  tension  of  the  spring  18  by  the  adjusting 
screw  19  proper  compensation  may  be  made 

55  for  variations  in  the  operating  air  pressure 
and  flexibility  of  the  valve  13.  The  operat- 

ing link  17  is  connected  at  one  end  to  the 
valve  13  in  any  suitable  manner,  as  by  an 
eye  20  secured  to  said  valve.     The  link  is 

60  connected  at  its  other  end  to  the  lever  21 
which  carries  the  reproducing  stylus  22. 
The  lever  21  is  pivoted  at  23  to  a  lug  or  lugs 
24  carried  by  a  floating  weight  25  which  is 
pivoted  at  26  to  a  block  27  threaded  in  the 

65  flange  2.    This  weight  moves  freely  up  and 

down  to  permit  the  stylus  22  to  follow  irreg- 
ularities in  the  contour  of  the  record  sur- 

face a. 

In  order  to  facilitate  the  escape  of  air 
through  the  ports  40  of  the  plate  5,  grooves   70 
or  recesses  28  are  formed  in  the  lower  sur- 

face of  said  plate  between  and  parallel  to 
the  said  ports.     These  recesses  28  extend 
practically  the  entire  length  of  the  ports  40, 
the  ends  of  the  said  recesses  extending  be-  75 
yond  the  limiting  edge  of  the  plate  13  so  as 
to  be  in  free  communication  with  the  equal- 

izing chamber  29.    This  chamber  is  formed 
within  the  part  1   and  is  of  considerable 
volume  as  compared  with  the  flow  of  air   80 
through  the  apparatus  which  is  preferably 
small. 

I  have  obtained  favorable  results  with 
ports  and  valve  of  the  dimensions  specified 
and  an  air  pressure  or  suction  capable  of  85 
sustaining  two  and  one-half  inches  of  mer- 

cury by  constructing  the  chamber  29  in  the 
form  of  a  cylinder  whose  diameter  is  one 
and  one-fourth  inches  and  height  one  inch, 
but  obviously  the  volume  of  this  chamber  90 
may  vary  considerably,  although  it  is  of 
course  desirable  to  make  it  as  small  as  pos- 

sible without  impairing  the  quality  and  range 

of  reproduction  of  the  apparatus.  The  in- 
creased size  of  the  chamber  29  not  only  95 

equalizes  the  flow  of  air  but  eliminates  ob- 
jectionable resonance  which  sometimes  oc- 

curs with  the  device  of  my  prior  application 
as  a  hissing  sound  like  that  of  air  escaping 
or  exhausting  through  a  small  opening.  100 
The  lower  end  of  the  chamber  29  is  closed 

by  a  plate  30  held  against  the  annular  shoul- 
der 31  by  a  clamping  ring  32  threaded  with- 

in the  flange  2.  The  plate  30  is  provided 
with  a  central  aperture  33  through  which  i05 
the  link  17  passes  and  this  opening  is  prefer- 

ably of  sufficient  size  to  allow  the  link  to 

operate  freely,  the  opening-  33  being;  closed 
by  a  small  washer  34  of  paper  or  other  soft 
material  which  surrounds  the  link  17  and  110 
will  be  held  against  the  plate  30  by  atmos- 

pheric pressure.  By  this  means  friction  and 
wear  upon  the  link  17  and  leakage  of  air 
around  the  same  are  practically  eliminated. 

In  the  modification  of  Fig.  1  the  link  17  ii5 
is  connected  to  the  valve  plate  13  by  a  ball 
and  socket  joint.  The  link  17  is  preferablv 
a  small  wire  and  the  ball  35  may  be  formed 
by  fusing  the  end  thereof.  This  ball  is  held 
in  the  socket  36  formed  in  anv  suitable  man-  12° 
ner  as  by  cementing  to  the  plate  13  a  sock- 

eted plate  37  through  which  the  link  17 

passes. As  previously  stated  anv  air  exhausting 

apparatus  may  be  used,  but  I  prefer,  in  125 
order  to  obtain  a  uniform  flow,  to  use  a  tank 
43  to  which  the  tube  41  is  connected,  an  ex- 

haust pipe  44  leading  from  said  tank  to 

the  pump  42  which  is  shown  as  a  two-cvl- 
inder,  hand  operated  suction  pump.     This  13° 
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pump  may  be  operated  continuously  during 
the  reproduction  of  a  sound  record,  by  hand 
or  a  suitable  motor,  in  which  case  the  pump 
and  the  tank  -13  may  be  of  comparatively 

5  small  dimensions.  If  desired,  however,  their 
size  may  be  increased,  and  the  pump  used  to 
produce  a  high  degree  of  vacuum,  (for  in- 

stance one  which  will  sustain  2G  inches  of 

mercury)  in  the  tank  43,  prior  to  the  opera- 
10  tion  of  the  reproducer.  A  cylindrical  tank 

measuring  twelve  inches  in  diameter  by 
twelve  inches  in  height  when  exhausted  to 
this  degree  is  of  sufficient  size  to  play  one 
entire  record  of  ordinary  length. 

15  The  operation  of  the  device  is  as  follows: 
The  body  A  being  held  in  the  traveling  car- 

rier arm  h  of  a  phonograph  with  the  stylus 
22  in  operative  position  upon  the  phonogram 
or  sound  record  <z,  suction  is  applied  to  the 

20  tube  12  which  produces  a  downward  stress 
upon  the  plate  13  and  slightly  opens  ports 
4-0.  This  stress  is  then  balanced  by  the  re- 

siliency of  the  plate  13  and  the  upward  pres- 
sure of  the  spring  18  so  that  the  ports  40 

23  remain  slightly  open,  allowing  the  passage 
of  a  stream  of  air.  As  the  reproducer  stylus 
22  is  moved  upward  by  an  elevation  of  the 
sound  record  groove,  it  draws  the  link  17 
downwardly  and  causes  the  plate  13  to  flex, 

30  thereby  increasing  the  extent  of  opening  of 
the  ports  40  and  allowing  an  increased  flow 
of  air  therethrough.  As  the  stylus  22  passes 
over  the  elevation  and  descends  into  a  de- 

pression., the  elasticity  of  the  plate  13  and 
35  of  the  spring  18  decreases  the  extent  of 

opening  of  the  ports  40  thereby  diminishing 
the  flow  of  air.  The  varying  of  the  extent 
of  opening  of  the  ports  40  is  thus  effected  in 
exact  accordance  with  the  elevations  and  de- 

40  pressions  of  the  sound  record  groove  and  the 
result  is  to  produce  sounds  which  are  repre- 

sentative of  said  elevations  and  depressions, 
and  which,  as  before  stated,  are  of  very  per- 

fect quality  and  may  be  of  great  volume. 
45  Having  now  described  my  invention,  what 

I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is  as  follows : 

1.  In  a  sound  reproducer,  the  combination 
of  a  hollow  body,  a  port  plate  therein  divid- 

50  ing  the  said  hollow  body  into  an  equalizing 
chamber  upon  the  exit  side  of  the  said  port 
plate  and  making  up  the  greater  portion  of 
said  hollow  body,  and  a  relatively  small 
resonating  chamber  upon  the  opposite  side 

55  of  said  port  plate,  a  plate  valve  seated  upon 
said  port  plate  and  upon  the  ports  therein, 
means  for  producing  a  flow  of  elastic  fluid 
through  the  ports  and  means  for  operating 
the  r»late  valve  to  vary  the  extent  of  open- 
ine-  of  the  ports,  substantallv  as  set  forth. 

2.  Ir>  a  sound  reproducer,  a  hollow  body 
having  a  comparatively  small  resonating 
chamber  and  an  equalizing  chamber  having 
several  times  the  volume  of  said  resonating 

65  chamber,  the  said  chambers  communicating 

through  ports,  means  for  producing  a  flow 
of  elastic  fluid  through  said  ports  from  said 
resonating  chamber  into  said  equalizing 
chamber,  a  valve  seated  upon  said  ports  and 
means  for  operating  said  valve  to  vary  the  70 
extent  of  opening  of  the  ports,  substantially 
as  set  forth. 

3.  In  a  sound  reproducer,  the  combination 
of  a  hollow  body  having  ports,  means  for 
producing    a   flow    of    elastic    fluid    there-    75 
through,  a   valve  of  elastic  material  seated 
upon  said  ports,  an  equalizing  chamber  upon 
the  exit  side  of  said  ports  the  volume  of 
which  is  sufficient  to  prevent  excessive  varia- 

tion  in   the   operating  fluid   pressure,   and   80 

means   for  flexing  said  valve  to  vary   the  ' 
extent  of  opening  of  said  ports,  substan- 

tially as  set  forth. 
4.  In  a  scund  reproducer,  the  combination 

of  a  hollow  body  having  ports,  and  a  cellu-  85 
loid  plate  seemed  at  one  edge  and  operating 
by  flexure  to  vary  the  extent  of  opening 
of  the  ports,  said  plate  being  weakened 
along  the  line  of  flexure,  substantially  as  set 
forth.  90 

5.  In  a  sound  reproducer,  the  combina- 
tion of  a  hollow  body  provided  with  a  port 

member  having  a  set  of  ports  therein,  a 
plate  for  varying  the  extent  of  opening  of 
said  ports,  recesses  between  adjacent  ports,  95 
and  means  for  flexing  said  plate,  said  re- 

cesses being  so  placed  as  to  communicate 
with  the  ports  only  when  the  latter  are 
opened  by  said  plate,  substantially  as  set 
forth.  100 

6.  In  a  sound  reproducer,  the  combination 
of  a  hollow  body  having  slots  therein  and 
having  grooves  adjacent  said  slots,  ̂   plate 
seated  on  said  slots  and  grooves,  the  grooves 
extending  beyond  the  margin  of  said  plate  105 
and  means  for  moving  said  plate,  substan- 

tially as  set  forth. 
7.  In  a  fluid  pressure  sound  reproducer, 

the  combination  of  a  hollow  body  having  a 
resonance  chamber  and  an  equalizing  chain-  no 
ber  communicating  through  ports,  said 
equalizing  chamber  being  located  on  the 
exit  side  of  said  ports  and  having  sufficient 
volume  to  prevent  excessive  variation  in  the 
operating  fluid  pressure,  an  aperturecl  plate  115 
at  the  lower  end  of  said  body,  a  valve  for 
varying  the  extent  of  opening  of  said  ports, 
and  means  extending  through  said  aper- 
tured  plate  for  operating  said  valve,  sub- 

stantially as  set  forth.  120 
8.  In  a  fluid  pressure  sound  reproducer, 

the  combination  of  a  hollow  body  having  a 
resonance  chamber  and  an  equalizing  cham- 
ber  communicating  through  ports,  said 
equalizing  chamber  being  located  on  the  125 
exit  side  of  said  ports  and  having  sufficient 
volume  to  prevent  excessive  variation  in  the 
operating  fluid  pressure,  an  apertured  plate 
at  the  lower  end  of  said  body,  a  valve  for 
varjdng  the  extent  of  opening  of  said  ports,  130 
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means  extending  through  said  apertured 
plate  for  operating  said  valve,  and  an  outlet 
tube  fixed  within  the  wall  of  said  body  and 
communicating  with  said  equalizing  cham- 

5  ber,  substantially  as  set  forth. 
9.  In  a  sound  reproducer,  the  combina- 

tion of  a  hollow  body  having  a  set  of  ports, 
a  plate  of  elastic  material  seated  upon  said 
ports,  a  spring  pressing  on  said  plate  at  or 

10  near  its  center,  means  for  varying  the  pres- 
sing of  said  spring,  and  means  for  flexing 

said  plate  to  vary  the  extent  of  opening  of 
said  ports,  substantially  as  set  forth. 

10.  In  a  sound  reproducer,  the  combina- 
15  tion  of  a  hollow  body  having  a  set  of  ports, 

an  elastic  valve  plate  adapted  to  vary  the 
extent  of  opening  of  said  ports,  a  spring 
rigidly  secured  at  one  end  and  pressing  at 
its  free  end  against  said  valve  plate  at  or 

20  near  its  center,  and  an  adjusting  screw  pass- 
ing through  the  intermediate  portion  of  said 

spring,  substantially  as  set  forth. 
11.  In  a  sound  reproducer,  the  combina- 

tion of  a  hollow  body  having  ports,  a  valve 
25  for  varying  the  extent  of  opening  of  said 

ports,  and  means  for  operating  said  valve 
comprising  a  stylus,  a  pivoted  fulcrum  sup- 

port, a  lever  pivoted  thereon,  and  a  link, 
said  link  being  connected  to  said  valve  by  a 

30  universal  joint,  substantially  as  set  forth. 
12.  In  a  sound  reproducer,  the  combina- 

tion of  a  hollow  body  having  ports,  a  valve 
for  varying  the  extent  of  opening  of  said 
ports,  and  means  for  operating  said  valve 

35  comprising  a  stylus,  a  pivotally  supported 
lever,  and  a  link,  said  link  being  connected 
to  said  valve  by  a  ball  and  socket  joint,  sub- 

stantially as  set  forth. 
13.  In  a  sound  reproducer,  a  hollow  body 

40  having  a  resonating  chamber,  and  an  equal- 
izing    chamber     communicating     through 

ports,  said  equalizing  chamber  being  located 
on  the  exit  side  of  said  ports  and  having 

a  greater  volume  than  said  resonating  cham- 
ber, a  valve  seated  upon  said  ports,  and 

means  for  operating  said  valve  to  vary  the 
extent  of  opening  of  the  ports,  substantially 
as  set  forth. 

14.  In  a  sound  reproducer,  a  hollow  body 
having  a  resonating  chamber,  and  an  equal- 

izing chamber  communicating  through 
ports,  means  for  producing  a  flow  of  elastic 
fluid  through  said  ports  from  said  resonat- 

ing chamber  into  said  equalizing  chamber, 
said  equalizing  chamber  having  sufficient 
volume  to  prevent  excessive  variation  in  the 
operating  fluid  pressure,  a  valve  seated  upon 
said  ports,  and  means  for  operating  said 
valve  to  vary  the  extent  of  opening  of  said 
ports,  substantially  as  set  forth. 

15.  In  a  sound  reproducer,  the  combination 
of  a  hollow  body  having  ports,  means  for 

producing  a  flow  of  elastic  fluid  there- 
through, and  a  valve  operating  by  flexure 

to  vary  the  extent  of  opening  of  the  ports, 
said  valve  being  weakened  along  the  line 
of  flexure,  substantially  as  set  forth. 

16.  In  a  sound  reproducer,  the  combina- 
tion of  a  hollow  body  having  ports,  means 

for  producing  a  flow  of  elastic  fluid  there- 
through, and  a  valve  plate  secured  at  one 

edge  and  operating  by  flexure  to  vary  the 
extent  of  opening  of  the  ports,  said  plate 
being  weakened  along  the  line  of  flexure, 
substantially  as  set  forth. 

17.  In  a  fluid  pressure  sound  reproducer, 

a  valve  comprising  a  flexible  plate  weak- 
ened along  its  line  of  flexure  by  a  groove, 

substantially  as  set  forth. 
This  specification  signed  and  witnessed 

this  21st  day  of  March  1900. 
ALEXANDER  N.  PIEEMAN. 

Witnesses : 
Delos  Holden, 
Frank  L.  Dtek. 

45 

50 

55 

60 

65 

70 

75 

80 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  H.  Hiles,  a 

citizen  of  the  United  States,  residing  at 
Los  Angeles,  in  the  county  of  Los  Angeles 

5  and  State  of  California,  have  invented  a 
new  and  useful  Stylus  or  Needle  for  Sound- 
Reproducing  Machines,  of  which  the  fol-. 
lowing;  is  a  specification. 

An  object  of  this  invention  is  to  minimize 
10  the  wear  on  the  record  while  reproducing 

therefrom  and  at  the  same  time  produce  a 
clear,  mellow  tone  from  the  record. 

Another  object  is  to  minimize  the  scrap- 
ing sound  vibrations  that  the  needle  ordi- 

!5  narily  transmits  to  the  sound  box  due  to  the 
friction  between  the  needle  and  the  record. 
A  further  object  is  to  provide  practically 

a  permanent  needle  point  of  agate  or  other 
hard  stone,  so  mounted  as  to  minimize  the 

20  liability  of  breakage  and  to  be  easily  remov- 
able from  its  mounting  in  case  it  becomes 

desirable  to  replace  the  point. 
JCn  music,  vibrations  range  from  forty 

per  second  to  a  little  over  4,000  per  second, 
25  which  is  a  fair  example  of  the  number  of 

vibrations  undergone  by  the  stylus  of  a 
sound-reproducing  machine.  It  is  therefore 
evident  that  to  properly  transmit  musical 
vibrations  the  stylus  point  and  its  mounting 

30  will  have  to  be  joined  together  in  such  man- 
ner that  the  stylus  will  withstand  as  many 

as  40,000  vibrations  per  second  and  will 
also  withstand  a  jump  within  a  thousandth 
part  of  a  second  from  4,000  to  40,000  vibra- 

35  tions  per  second. 
An  object  of  this  invention  is  to  provide 

in  an  efficient  manner  for  the  transmission 
to  the  diaphragm  of  sound  waves  registered 
on  a  record  plate  and  for  this  purpose  I 

40  provide  a  needle  point  fitting  along  the 
greater  part  of  its  length  a  taper  seat  in  a 
socket  of  hard  rubber  and  projecting  but 
slightly  below  the  socket  and  I  also  provide 
a  stem  of  bone. 

45  Other  objects  and  advantages  may  appear 
from  the  subjoined  detail  description. 

The  accompanying  drawings  illustrate  the 
invention. 

Figure  1  is  an  enlarged  side  elevation  of 
50  a  stylus  made  in  accordance  with  this  in- 

vention. The  socket  is  shown  in  vertical 

mid-section.  Fig.  2  is  a  plan  view  of  Fig. 
1.  Fig.  3  is  a  view  of  the  parts  shown  in 
Fig.  1  disassembled.    Figs.  4  and  5  are  bot- 

55  torn  and  top  end  views  respectively  of  the 
socket  shown  in  the  preceding  figures.    Fig. 

6  is  a  view  analogous  to  Fig.  1  of  the  inven- 
tion embodied  in  a  different  form. 

The  needle  point  1  of  some  hard,  smooth 
and  durable  material  as  agate,  sapphire  or  qq 
the  like  and  preferably  taper  or  conical 
in  shape  tightly  fits  along  the  greater  part 
of  its  length  a  taper  seat  2  in  the  lower  por- 

tion of  a  socket  3  below  which  the  point 
slightly  projects  and  which  seat  and  socket  35 
are  preferably  of  circular  cross  section  and 
of  smaller  diameter  at  their  lower  than  at 

their  upper  ends;,  said  upper  end  of  the 
socket  being  provided  internally  with  a 
threaded  portion  of  larger  diameter  than  70 
and  in  communication  with  the  seat  2  and 

adapted  to  hold  the  threaded  end  of  a  cy- 
lindrical stem  5  which  is  adapted  for  con- 

nection to  the  usual  sound-box,  not  shown, 
and  the  stem  is  screwed  tightly  against  a  75 
non-metallic  washer  6  that  rests  against  the 
inner  end  of  the  needle  point  1  as  in  Fig.  1, 
or  may  be  screwed  directly  against  the 
needle  point  and  the  washer  omitted  as  in 
Fig.  6.  80 

The  socket  and  stem  thus  provide  a  suit- 
able mounting  for  securely  holding  the  nee- 

dle point  which  may  consequently  be  made 
to  project  but  slightly  below  the  socket  in 
order  to  minimize  the  liability  of  breakage  85 
and  the  needle  point  can  be  readily  removed 
through  the  threaded  portion  4  and  replaced 
by  a  new  one  when  desired. 

The  socket  3  and  stem  5,  constituting  the 

mounting,  may  both  be  of  non-metallic  sub-  90 
stance  such  as  hard  rubber,  fiber,  bamboo, 

ivory  or  the  like,  alone  or  in  combination,, 
when  a  soft  tone  is  desired;  or  may  be,  the 
one  of  metallic  and  the  other  of  non-metallic 
substance  when  a  louder  tone  is  desired.  95 
The  washer  need  only  be  employed  when  a 
non-metallic  socket  is  used  in  combination 
with  a  metallic  stem. 

The  seat  2  is  sufficiently  long  to  extend 
from  the  butt  end  of  the  needle  point  1  to  100 
the  lower  end  of  the  socket  3  so  that  the 
needle  point  will  be  held  with  maximum 
security  against  vibrating  relatively  to  the 
socket  along  that  portion  of  the  point  which 
is  contained  in  the  socket,  and  so  that  vibra-  105 
tions  set  up  in  the  needle  point  by  the  sound 
waves  registered  in  the  record  plate  will  be 
transmitted  without  variation  to  the  socket 
along  substantially  the  entire  length  of  the 
needle    point     and     thence     undiminished  110 
through  the  stem  5  to  the  usual  diaphragm 
lever  arm,  not  shown. 
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The  stylus  when  in  operating  position  is 
at  an  angle  to  the  vertical  of  thirty  degrees 
more  or  less,  as  is  customary  in  devices  of 
this  character,  and,  in  order  to  minimize  the 

5  length  of  the  projecting  portion  of  the  point 
1,  the  socket  is  considerably  diminished  in 
diameter  at  its  lower  end  and  tapers  from 
thence  upward  in  a  conical  portion  as  clearly 
shown  in  the  drawings.    This  is  important 

10  in  order  that  proper  angularity  may  be 
given  the  stylus  point  which  projects  but  a 
slight  extent  beyond  the  end  of  the  socket. 

I  prefer  to  use  fiber  or  hard  rubber  for  the 
socket  for  the  reason  that  I  have  discovered 

15  after  considerable  experimentation  that  the 
needle  point  may  be  forcibly  pressed  into 
such  fiber  or  rubber  socket  so  as  to  be  sub- 

stantially integral  therewith,  even  when  as 
is  usually  the  case  the  needle  point  has  not 

20  been  ground  to  exactly  fit  the  seat  2;  and 
for  the  reason  that  the  fiber  or  hard  rubber 
socket  has  sufficient  elasticity  together  with 
that  degree  of  firmness  necessary  to  obtain 
vibration  of  the  needle  point  and  socket  in 

25  unison  even  when  the  vibrations  run  as  high 
as  40,000  per  second.  I  prefer  to  use  bone 
or  a  kindred  substance  for  the  stem  for  the 
reason  that  in  the  course  of  my  experiments 
I  have  discovered  that  sound  vibrations  will 

SO  be  transmitted  through  a  bone  stem  from 
the  socket  to  the  lever  arm,  not  shown,  of 
the  diaphragm  without  objectional  diminu- 

tion in  volume  and  yet  devoid  of  the  harsh- 
ness incident  to  the  use  of  a  metallic  stem. 

I  do  not  broadly  claim  the  use  of  a  stone  35 
needle  point  nor  a  non-metallic  mounting 
for  said  point  but  by  the  combination  here- 

inbefore described  of  a  stone  point;  such  as 
agate,  a  hard  rubber  socket  and  a  bone  stem 
and  by  the  specific  construction  specified  of  40 
the  various  parts  I  am  enabled  to  obtain  a 
maximum  volume  of  clear  tone  devoid  of 
harshness. 

I  claim: — 1.  a.  vibration  transmitting  stylus  com-  45 
prising  a  fiber  socket,  a  point  seated  along 
the  greater  part  of  its  length  in  and  pro- 

jecting slightly  from  the  socket,  and  a  bone 
stem  fixed  in  the  socket  and  holding  the 
point  in  place.  50 

2.  A  vibration  transmitting  stylus  com- 
prising a  firm  elastic  non-metallic  socket, 

a  point  seated  along  the  greater  part  of  its 
length  in  and  projecting  slightly  from  the 
socket  and  a  bone  stem  screw-threaded  into  55 
the  socket  and  holding  the  point  in  place. 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  at  Los  Angeles,  California,  this 
25th  day  of  March,  1911. 

GEOEGE  H.  HILES. 

In  presence  of — James  E.  Townsend, 
L.  Belle  Eice. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwin  S.  Antisdale, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  the  city  of  Chicago,  county  of  Cook, 

5  and  State  of  Illinois,  have  invented  certain 
new.  and  useful  Improvements  in  Attach- 

ments for  Talking-Machines,  of  which  I 
do  declare  the  following  to  be  a  full,  clear, 
and  exact  description,  reference  being  had 

10  to  the  accompanying  drawings,  forming  part 
of  this  specification. 

The  invention  relates  to  attachments  for 

talking  machines  and  seeks  to  provide  sim- 
ple and  effective  means   for   automatically 

15  lifting  the  sound  box  and  stopping  the  turn- 
table when  the  reproduction  of  the  record  on 

the  turn-table  is  completed. 
Another  object  of  the  invention  is  to  pro- 

vide such  an  attachment  which  can  be  read- 
20  ily  applied  to  talking  machines  now  in  use. 

The  invention  consists  in  the  features  of 

improvement    hereinafter    set    forth,    illus- 
trated in  the  preferred  form  in  the  accom- 

panying  drawings   and   more   particularly 
25  pointed  out  in  the  appended  claims. 

In  the  drawings,  Figure  1  is  a  plan  view 
of  the  upper  parts  of  a  talking  machine 
with  the  improved  attachment  applied 
thereto.    Fig.  la  is  a  detail  section  on  lines 

30  a— a  of  Fig.  1.  Figs.  2,  3  and  4  are  front, 
side  and  rear  elevations,  respectively,  of  the 

improved  attachment.  In  Fig.  3  the  actuat- 
ing weights  are  shown  in  section.  Fig.  5  is 

a  side  elevation  of  a  modified  form.    Figs. 
35  6  and  7  are  vertical  sections  on  the  lines 

G— 6  and  7—7  of  Fig.  5. 
The  turn-table  1  of  the  talking  machine  is 

arranged  above  a  horizontal  top  board  or 
plate  2  and  is  rotatably  sustained  by  a  center 

40  shaft  3  which  is  operated  in  the  usual  man- 
ner by  a  suitable  motor.    A  sound  box  4  hav- 
ing a  stylus  5  is  arranged  to  move  over  a 

record  6  on  the  turn-table.     The  sound  box 
)       is  carried  upon  a  shiftable  sound  box  arm 
4  5   7  which  is  swiveled  at  its  rear  end  in  a  suit- 

able  bearing   8   to   swing   in   a   horizontal 

j        plane.    The  sound  box  is  movable  vertically 
to  and  from  the  record  6  and,  for  this  pur- 

pose, in  the  form  shown,  it  is  mounted  upon 

50  a  U-shaped  tube  7'  which  is  horizontally 
swiveled  to  the  outer  end  of  the  sound-box 
arm  7. 

A   brake   is   provided   for   arresting   the 

movement  of  the  sound  box.    In  the  form 

shown,   the   brake   comprises   a   plunger   9  55 
which  is  slidably  mounted  within  a  bracket 
10  fastened  to  the  top  plate  2.     A  spring 
11  is   arranged   within   the   cavity   of   the 
bracket  10  and  is  coiled  above  the  plunger 
9.  This  spring  is  adapted  to  project  the  GO 
plunger  into  engagement  Avith  the  edge  of 
the  turn-table  1.  A  brake  controlling  de- 

vice or  lever  12  pivoted  on  the  casing  10, 
is  provided  with  a  cam  shoulder  13  which 
is  arranged  to  engage  a  pin  14  connected  to  65 
the  brake  plunger  to  thereby  hold  the  brake 
in  released  position  against  the  tension  of 
the  spring.  The  parts  thus  far  described  are 
of  any  usual  or  suitable  construction. 
The  improved  attachment  for  automati-  70 

cally  lifting  the  sound  box  and  setting  the 
brake  when  the  reproduction  of  the  record 
is  completed,  comprises  a  support  movable 
over  the  face  of  the  top  2  to  and  from  the 
sound  box  arm,  so  that  it  can  be  adjustably  75 
positioned  upon  the  top  in  accordance  with 
che  length  of  the  record  to  be  reproduced. 
A  latch  mounted  on  the  support  is  arranged 
to  be  engaged  and  tripped  by  the  sound  box 
arm  7,  and  means  on  the  support  and  con-  80 
trolled  by  the  latch  are  arranged  to  lift  the 
sound  box  and  operate  the  brake  controlled 
device  or  lever. 

The  support  for  the  automatic  attachment 
preferably  comprises  a  base  weight  15  which  85 
is  preferably  formed  of  lead.  An  upright 
frame  or  casing  is  mounted  upon  the  base 
weight  15  and,  in  the  forms  shown  in  Figs. 
1  to  4,  inclusive,  comprises  front  and  side 
walls  1G  and  17  and  a  top  wall  18.  These  90 
walls,  in  the  form  shown,  are  made  of  sheet 
metal  and  are  suitably  secured  together  and 
to  the  base  15.  A  vertical  guide  rod  19  is 
fixed  at  its  lower  end  to  the  base  15  and  at 

its  upper  end  to  the  top  wall  18.  95 
A  pair  of  actuating  members  or  weights 

20  and  21  are  slidably  mounted  upon  a  rod 
19.  The  lower  weight  20  is  preferably 
heavier  than  the  upper  weight  21  and  is 
connected  to  the  end  of  a  cord  22.  This  100 

cord  22  extends  upwardly  through  an  open- 
ing 23  in  the  weight  21  and  thence  horizon- 

tally through  a  guiding  eyelet  or  staple  24 
depending  from  the  top  wall  18  and 
through  a  flanged  guide  opening  25  in  the  105 
front  wall  16.     The  free  end  of  the  cord 
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extends  to  the  sound  box  4  and  is  fastened 
to  a  screw  26  threaded  in  an  opening  in  the 
sound  box.  The  length  of  the  cord  can  be 
conveniently  adjusted  by  winding  it  around 

5   the  screw  26. 
The  weight  21  is  connected  to  the  end  of 

a  cord  27  which  extends  upwardly  through 
a  guiding  eyelet  or  staple  28  on  the  top  of 
the  wall  18  of  the  upright  frame  and  thence 

10  downwardly  through  a  guiding  staple  29 
fixed  to  the  base  15.  The  end  of  the  cord  27 

is  connected  to  the  brake  controlling  de- 
vice or  lever  12. 

The  actuating  members  or  weights  20  and 
15  21  are  controlled  by  a  common  latch  30.  In 

the  form  shown,  the  latch  is  made  of  sheet 
metal  and  is  of  inverted  U -shape  in  outline 
and  is  provided  with  two  depending  legs  or 
members  31  and  32.     This  latch  is  disposed 

20  against  the  inner  face  of  the  side  wall  16  of 
the  upright  frame  and  is  connected  thereto 
at  its  upper  end  by  a  pivot  pin  33.  The 

pivot  pin  is  arranged  at  one  side  of  the  cen- 
ter line  of  the  latch  30,  so  that  the  latter  is 

25  held  in  normal  position  by  gravity  with  the 
edge  of  the  leg  or  member  32  abutting 
against  the  side  wall  17  of  the  upright 
frame.  The  lowermost  weight  is  provided 

with  a  laterally  projecting  pin  3-1  which 
30  projects  outwardly  through  a  vertical  slot 

35  formed  in  the  front  wall  16.  The  leg  or 
member  31  of  the  latch  is  provided  at  its 

upper  end  Avith  a  shoulder  36  which  is  ar- 
ranged to  engage  the  pin  31  and  hold  the 

35  actuating  member  or  weight  20  in  the  ele- 
vated position  shown  in  Figs.  2,  3  and  4. 

Inasmuch  as  the  actuating  weight  or  mem- 
ber 21  is  arranged  above  the  weight  20,  it 

is  also  held  in  raised  position  by  the  com- 
40  mon  latch.  The  lower  portion  of  the  leg  or 

member  31  of  the  latch  is  provided  with  a 

curved  edge  which  is  arranged  to  be  en- 
gaged by  the  pin  34  to  swing  the  latch  to 

one  side  as  the  weights  20  and  21  are  raised. 
45  In  setting  the  device,  the  weights  are  raised 

by  hand  and  at  the  end  of  the  upward  move- 
ment of  the  weights,  the  latch  swings  by 

gravity  to  the  position  shown  in  the  draw- 
ings, and  the  shoulder  36  thereon  engages 

50  the  pin  34  to  hold  the  actuating  members 
or  weights  raised  or  in  set  position. 

The  other  leg  or  member  32  of  the  latch 
is  provided  at  its  lower  end  with  a  laterally 
projecting  lug  37  which  extends  outwardly 

55  through  an  opening  38  (see  Fig.  3)  in  the 
side  wall  17,  and  the  end  of  the  latch  is  ar- 

ranged to  be  engaged  by  the  sound  box  arm 

to  thereby  trip  the  latch  and  release  the  ac- 
tuating  members   or   weights   20    and   21. 

60  The  upright  frame  of  the  support  is  pref- 
erably provided  with  a  projecting  guide  lug 

39  which  is  adapted  to  be  engaged  by  the 
sound  box  arm  7  is  positioning  the  attach- 

ment.   The  lug  37  is  arranged  adjacent  and 
65  projects  slightly  beyond  the  guide  lug  39. 

In  order  that  the  automatic  attachment 

be  properly  positioned  with  respect  to  the 
sound  box  arm,  suitable  means  are  pref- 

erably provided  for  guiding  its  movement 
over  the  top  board  or  plate  2,  so  that  the  70 
parts  of  the  attachment  shall  move  in  paths 
concentric,  or  substantially  concentric,  with 
the  pivot  or  bearing  of  the  swinging  arm 
7.  For  this  reason  a  guide  rod  40  projects 
rearwardly  from  the  base  15  and  is  pro-  75 
vided  with  a  curved  rear  end  portion  adapt- 

ed to  partially  encircle  the  bearing  8  where- 
in the  sound  box  arm  7  is  swiveled. 

In  operation,  the  attachment  is  placed 
upon  the  top  plate  or  board  2  of  the  ma-  80 
chine  with  the  curved  rear  end  of  the  guide 
rod  40  in  engagement  with  the  bearing  8. 
In  setting  the  device,  the  sound  box  arm  7 
is  moved  against  the  guide  lug  39  of  the 
support  and  the  support  is  moved  over  the  85 
surface  of  the  top  2  with  the  sound  box 
arm  until  the  stylus  5  of  the  sound  box  is 
at  the  end  of  the  sound  groove  of  the  record. 
The  sound  box  arm  is  then  swung  away 
from  the  support,  the  weights  or  actuating  90 
members  20  and  21  are  raised  and  are  held 
in  raised  position  by  the  latch  30,  the  brake 

plunger  9  is  released  by  means  of  the  con- 
trolling lever  12  and  the  sound  box  is  placed 

in  position  with  its  stylus  5  at  the  beginning  95 
of  the  sound  groove  of  the  record.  At  the 
end  of  the  reproduction  of  the  record,  the 
sound  box  arm  7,  as  indicated  in  dotted  lines 
in  Fig.  1,  engages  the  projecting  lug  37  of 
the  latch  and  shifts  it  so  that  the  shoulder  100 
36  thereof  is  disengaged  from  the  pin  34. 
The  weights  or  actuating  members  20  and 
21  then  fall.  The  weight  20,  through  the 
medium  of  the  cord  22,  automatically  raises 
the  sound  box  from  the  record,  and  the  105 
weight  21,  through  the  medium  of  the  cord 
27,  shifts  the  brake  controlling  device  or 
lever  12  so  that  the  brake  is  thrown  into  op- 

eration to  stop  the  turn-table  by  means  of 
its  spring  11.  To  render  the  operation  of  110 
the  attachment  noiseless,  or  substantially  so, 
a  buffer,  in  the  form  of  a  rubber  block  41, 
is  arranged  at  the  lower  end  of  the  guide  19 
in  position  to  arrest  the  movement  of  the 

weight  20. 
It  should  be  noted  that  separate  actuating 

members  are  provided  for  lifting  the  sound 
box  and  actuating  the  brake  controlling  de- 

vice or  lever  12.  This  is  of  importance, 
since  in  this  way  the  throw  of  the  weight  120 
20,  which  raises  and  lowers  the  sound  box, 
can  be  uniform.  The  attachment,  however, 
must  be  adjusted  to  and  from  the  sound  box 
in  accordance  with  the  length  of  the  record 
and,  therefore,  the  distance  between  it  and  125 
the  brake,  in  the  construction  shown,  neces- 

sarily varies.  But  inasmuch  as  the  weight 
21  is  separate  from  and  above  the  weight  20, 
its  downward  movement,  necessary  to  shift 
the  lever  12,  can  also  vary.  130 

I 

*>i 

115 
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The  device  is  simple  in  construction,  can 
be  readily  applied  to  talking  machines  now 
in  use,  can  be  readily  adjusted  and  operates 
effectively  and  automatically  to  lift  the 

5  sound  box  and  stop  the  turn-table  at  the  end 
of  the  reproduction  of  the  record. 

It  is  obvious  that  numerous  changes  may 
be  made  in  the  details  set  forth.  For  ex- 

ample,  spring   shifted,   actuating  members 
10  may  be  employed  instead  of  weights.  In 

the  form  shown  in  Figs.  5,  6  and  7,  the  base 
42  carries  two  tubular  uprights  43.  These 
uprights  are  connected  at  their  lower  ends 
by  a  cross  bar  44  and  at  their  upper  ends  by 

15  a  cross  piece  45.  A  side  wall  or  plate  46 
is  fixed  at  its  upper  and  lower  ends  to  the 
cross  pieces  45  and  44,  respectively.  A  pair 
of  actuating  members  or  plungers  47  and 
48  are   arranged  within  the  tubes  43   and 

20  springs  49  within  the  tubes  extend  between 
the  plungers  and  plugs  50  fixed  in  the  upper 
ends  of  the  tubes. 

The  plungers  47  and  48  are  provided  with 
laterally  projecting  pins  51  which  extend 

25  through  slots  52  in  the  tubes  43  and  are 
connected,  respectively,  to  the  ends  of  the 
cords  53  and  54.  The  cord  53  extends  up- 

wardly over  a  guide  roller  55  at  the  upper 
end  of  the  supporting  frame  and,  like  the 

30  cord  22  in  the  form  shown  in  Figs.  1  to  4, 
inclusive,  is  connected  to  the  sound  box. 
The  cord  54  extends  upwardly  over  a  guide 
roller  50  at  the  upper  end  of  the  frame  or 
casing  and  thence  downwardly  over  a  guide 

3ft  roller  57  and,  like  the  cord  27,  is  connected 
to  the  brake  controlling  device  or  lever  of 
the  machine.  In  the  construction  shown, 
the  guide  roller  57  is  mounted  in  a  bracket 
58  which  is  swiveled  or  pivotally  connected 

40  by  a  screw  59  to  the  upper  face  of  the 
base  42.  A  cross  head  60  is  slidably  mount- 

ed upon  the  upright  tubes  43  and  is  rigidly 
connected  to  the  plunger  47  by  the  pin  51 
projecting  from  this  plunger.     The  pin  51 

45  connected  to  the  plunger  48  extends  above 
the  upper  edge  of  the  cross  head  60  and, 
when  the  cross  head  is  raised,  the  plunger  48 
is  necessarily  raised  with  it.  The  parts, 
however,  can  move  downwardly  independ- 

50  ently  of  each  other  and  to  different  extents. 
On  its  rear  face  the  cross  head  60  is  pro- 

vided with  a  hook  or  dog  61  which  is  ar- 
ranged to  engage  the  hooked  lower  end  of 

a  latch  62.     This  latch  is  in  the  form  of  a 

55  leaf  spring  and  is  riveted  at  its  uper  end 
)        to  the  upper  portion1  of  the  plate  46.     The 

latch  is  provided  with  a  depending  portion 
63  which  extends  outwardly  through  a  slot 
in  the  plate  40.     The  lower  end  of  the  pro- 

60  jection  is  arranged  to  be  engaged  by  the 
sound  box  arm  to  shift  the  latch  and  release 
the  cross  head  and  actuating  members  or 
plungers  47  and  48.  The  plate  46  is  pro- 

vided with   a  rearwardly  projecting  guide 

65  lug  64  which,  like  the  guide  lug  39  of  the 

form  previously  described,  is  arranged  to  be 

engaged  by  the  sound  box  arm  in  position- 
ing or  setting  the  automatic  attachment 

upon  the  top  plate  of  the  talking  machine. 
In  this  form,  a  rod  65  projects  rearwardly  70 
from  the  base  42  and  has  an  eye  66  at  its 
rear  end  which  engages  a  pivot  pin  67.  The 
pin  67  is  mounted  on  a  plate  68  that  is 
fastened  to  the  top  2  of  the  machine  and  a 
nut  69  on  the  pin  engages  the  eye  66.  The  75 

plate  66  may  be  arranged  adjacent  the  bear- 
ing 8  of  the  sound  box  arm  so  that  the  at- 

tachment, as  it  is  adjusted  to  and  from  the 
sound  box,  will  always  be  maintained  in 
such  position  that  the  arm  will  properly  80 
engage  the  lug  63.  The  operation  of  this 
form  is  similar  to  that  previously  described. 
Doubtless  other  changes  may  be  made  in 
the  details  set  forth  without  departure  from 
the  essentials  of  the  invention  as  defined  85 
in  the  claims. 

I  claim  as  my  invention: 
1.  In  a  talking  machine,  the  combination 

with  the  machine  support,  a  rotatable  turn- 
table thereon,  a  record  on  said  turn-table,  a  90 

sound  box  and  a  sound  box  arm  adapted  to 

be  shifted  by  said  record,  of  a  brake  for  ar- 
resting said  turn-table  and  said  record,  a 

controller  for  said  brake,  a  support  adjust- 
able to  and  from  said  sound  box  arm,  an  £5 

actuating  member  for  said  brake  controller 
shiftably  mounted  on  said  support,  a  latch 
on  said  support  for  holding  said  actuating 
member  in  set  position,  said  support  having 

a  guide  lug  arranged  to  be  engaged  by  said  103 
movable  sound  box  arm  for  adjustably  posi- 

tioning said  support,  and  said  latch  having 
a  part  adjacent  and  projecting  slightly  be- 

yond said  guide  lug  and  against  which  said 

arm  is  shifted  by  said  record  at  the  end  of  10-"> the  reproduction  thereof  to  thereby  trip  said 
latch  and  T'elease  said  actuating  member, 
substantially  as  described. 

2.  In  a  talking  machine,  the  combination 

with  the  machine  support,  a  rotatable  turn-  11-1 
table  mounted  thereon,  a  record  on  said 
turn-table,  a  sound  box  and  a  sound  box  sup- 

porting arm  arranged  to  be  shifted  by  said 
record,  of  a  brake  for  arresting  said  turn- 

table and  said  record,  mounted  on  said  ma-  115 
chine  support,  a  controlling  lever  for  said 
brake,  a  supplemental  support  adjustable  to 
and  from  said  sound  box  arm,  an  actuat- 

ing member  on  said  supplemental  support,  a 
flexible  cord  connecting  said  actuating  mem-  13$ 
ber  and  said  brake-controlling  lever,  and  a 
latch  on  said  auxiliary  support  for  holding 
said  actuating  member  in  set  position,  said 
latch  having  a  part  against  which  said  arm 

is  moved  by  said  record  to  thereby  trip  the  125 
latch   and    release  said    actuating  member, 
substantially  as  described. 

3.  In  talking  machines,  the  combination 
v\  i  tli  the  machine  support,  a  rotatable  turn- 

table mounted  thereon,  a  record  on  said  turn-  i  st! 
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table,  a  sound  box  and  a  sound  box  support- 
ing arm  arranged  to  be  shifted  by  said  rec- 
ord, a  brake  for  arresting  said  turn-table  and 

said  record,  a  controller  for  said  brake,  an 
,.  auxiliary  support  adjustable  to  and  from 

said  sound  box  arm,  an  actuating  member 
lor  said  brake  controller  sbiftably  mounted 
on  said  auxiliary  support,  a  latch  on  said 
auxiliary    support    arranged   to    hold   said 

10  actuating  member  in  set  position  and  against 
which  said  arm  is  moved  by  said  record  at 
the  end  of  the  reproduction  thereof  to  there- 

by trip  said  latch,  and  means  for  guiding 
the   adjusting  movement  of  said  auxiliary 

15  support,  substantially  as  described. 
4.  In  a  talking  machine,  the  combination 

with  the  machine  support,  a  rotatable  turn- 
table mounted  thereon,  a  record  on  said 

turn-table,  a  sound  box  and  a  sound  box 
20  supporting  arm  adapted  to  be  shifted  by 

said  record,  of  a  brake  for  arresting  said 
turn-table  and  said  record,  a  brake-control- 

ling lever,  a  base  weight  adjustable  in  posi- 
tion on  said  machine  support  to  and  from 

25  said  sound  box  arm,  an  upright  frame  on 
said  base  weight  having  a  vertical  guide,  an 
actuating  member  for  said  brake  controlling 
member  slidable  on  said  guide,  and  a  latch 
arranged  to  hold  said  actuating  member  in 

30  raised  position  and  against  which  said  arm 
is  moved  by  said  record  to  thereby  trip  said 
latch,  substantially  as  described. 

5.  In  a  talking  machine,  the  combination 
with  a  machine  support,  of  a  turn-table  ro- 

35  tatably  mounted  thereon,  a  record  on  said 
turn-table,  a  sound  box  and  a  sound  box 
arm  adapted  to  be  shifted  by  said  record,  a 
brake  for  arresting  said  turn-table  and  said 
record,  a  brake  control  lever,  a  base  weight 

40  freely  adjustable  on  said  machine  support 
to  and  from  said  sound  box  arm,  an  upright 
frame  on  said  base  weight  having  a  vertical 
guide,  an  actuating  weight  slidable  on  said 
guddej  a  cord  connecting  said  weight  to  said 

45  brake  controlling  lever,  said  upright  frame 
having  guides  for  said  cord,  and  a  latch 
arranged  to  hold  said  weight  in  raised  posi- 

tion and  against  which  said  arm  is  moved 
by  said  record  to  thereby  trip  said  latch, sub- 

50  stantjally  as  described. 
G.  In  a  talking  machine,  the  combination 

with  the,  machine  support,  of  a  rotatable 
turn-table  mounted  on  said  support,  a  record 
on  said  turn-table,  a  sound  box  and  a  sound 

55  box  arm  adapted  to  be  shifted  by  said  record, 
a  brake  for  arresting  said  turn-table  and 
said  record,  an  auxiliary  weighted  support  ad- 

justable on  the  top  of  said  machine  support 
to  and  from  said  sound  box  arm,  an  actuating 

60  member  for  said  brake  mounted  on  said 

auxiliary  support,  and  a  latch  on  said  sup- 
port arranged  to  hold  said  actuating  mem- 

ber in  set  position  and  against  which  said 
arm  is  moved  by  said  record  at  the  end  of 

65  the   reproduction   thereof   to   thereby   trip 

said  latch  and  release  said  actuating  mem- 
ber, said  weighted,  auxiliary  support  being 

adjustable  on  said  machine  support  to  and 
from  said  sound  box  arm  to  thereby  posi-  (. 
tion  said  latch  relatively  to  said  second  box  70 
arm,  substantially  as  described. 

7.  In  talking  machines,  the  combination 
with  the  machine  support,  a  rotatable  turn- 

table mounted  thereon,  a  sound  box  and  a 
sound  box  supporting  arm  movable  over  75 
said  turn-table,  said  sound-box  being  shift- 
able  to  and  from  said  turn-table,  of  a 
weighted  auxiliary  support,  an  actuating 
member  sbiftably  mounted  on  said  support, 
a  connection  between  said  actuating  member  so 
and  said  sound  box  for  lifting  the  latter, 
said  connection  being  arranged  to  move  with 
said  sound  box  as  the  record  is  reproduced, 
and  a  latch  on  said  support  arranged  to  hold 
said  actuating  member  in  set  position  and  85 
adapted  to  be  tripped  by  said  sound  box  arm 
at  the  end  of  the  reproduction  of  a  record, 
said  weighted  auxiliary  support  being  freely 
adjustable  on  said  machine  support  to  and 
from  said  sound  box  arm  to  position  said  90 
latch  relatively  to  said  sound  box  arm,  sub- 

stantially as  described. 
8.  In  talking  machines,  the  combination 

with  the  machine  support,  of  a  turn-table 
rotatably  mounted  thereon,  a  sound  box  and  95 
a  sound  box  arm  movable  over  said  turn- 

table, said  sound  box  being  movable  to  and 
from  said  turn-table,  of  a  weighted  auxil- 

iary support,  an  actuating  member  sbiftably 
mounted  on  said  auxiliary  support,  a  flexible  100 
cord  connection  between  said  actuating  mem- 

ber and  said  sound  box  to  raise  the  latter, 
and  a  latch  on  said  auxiliary  support  ar- 

ranged to  hold  said  actuating  member  in  set 
position   and   adapted   to   be   engaged   and   105 
tripped  by  said  movable  sound  box  arm,  said 
weighted  auxiliary  support  being  freely  ad- 

justable  on   said  machine   support   to   and 
from  said  sound  box  arm  to  position  said 
latch  relatively  to  said  arm,  substantially  as  HO 
described. 

9.  In  talking  machines,  the  combination 
with  the  turn-table,  movable  sound  box  arm 
and  sound  box,  of  a  support  adjustable  to 
and  from  said  sound  box  arm,  an  actuating  115 
member   on   said   support-  for   lifting  said 
sound  box,  and  a  latch  on  said  support  for 
holding  said  actuating  member  in  set  posi- 

tion, said  support  having  a  projecting  guide 
big  arranged  to  be  engaged  by  said  sound  120 
box  arm  to  position  said  support,  and  said  ( 

latch  having  a  part  adjacent  and  projecting  s 
slightly  beyond  said  guide  lug  and  arranged 
to  be  engaged  by  said  arm  to  thereby  trip 

said  latch  and  release  said  actuating  mem-  125 
b<  ',  substantially  as  described. 

10.  In  talking  machines,  the  combination 
with  the  turn-table,  sound  box  arm  and 
sound  box,  of  a  support  adjustable  to  and 
from  said  sound  box  arm,  said  support  hav-  130 
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ing  a  vertical  guide,  a  weight  slidable  on 
said  guide,  a  latch  arranged  to  hold  said 
weight  in  raised  position  and  to  be  tripped 
by  said  sound  box  arm,  and  a  flexible  con- 

5  nection  between  said  weight  and  said  sound 
box  for  raising  the  latter,  substantially  as 
described. 

11.  In  talking  machines,  the  combination 
with  the  sound  box  arm  and  sound  box  of 

10  a  base  weight  adapted  to  be  adjusted  in  po- 
sition on  the  top  of  the  machine,  an  upright 

frame  thereon  having  a  vertical  guide,  an 
actuating  member  slidable  on  said  guide, 
means  for  connecting  said  actuating  mem- 

15  ber  to  the  sound  box  of  the  machine  to  raise 
the  same,  and  a  latch  arranged  to  hold  said 
actuating  member  in  raised  position  and  to 
be  tripped  by  the  sound  box  arm  of  the  ma- 

chine, substantially  as  described. 
20  12.  In  talking  machines,  the  combination 

with  the  sound  box  arm  and  sound  box,  of 
a  base  weight  adapted  to  be  adjusted  in  po- 

sition on  the  top  of  the  machine,  an  upright 
frame  thereon  having  a  vertical  guide,  a 

25  weight  slidable  on  said  guide,  a  cord  for 
connecting  said  weight  to  the  sound  box  of 
the  machine,  said  upright  frame  having  a 
guide  at  its  upper  end  for  said  cord,  and  a 
latch  arranged  to  hold  said  weight  in  raised 

30  position  and  to  be  engaged  and  tripped  by 
the  sound  box  arm  of  the  machine,  substan- 

tially as  described. 
13.  In  talking  machines,  the  combination 

with   the   turn-table,    sound   box   arm    and 
35  sound  box,  of  a  brake  for  said  turn-table,  a 

controlling  device  for  said  brake,  a  support 
adjustable  on  the  top  of  the  machine  to  and 
from  said  sound  box  arm  and  having  a  pro- 

jecting guide  lug  arranged  to  be  engaged  by 
40  said  arm  in  positioning  said  support,  a  latch 

on  said  support  having  a  part  arranged  ad- 
jacent and  projecting  slightly  beyond  said 

lug  and  arranged  to  be  engaged  by  said 
sound  box  arm  to  thereby  trip  said  latch, 

45  and  means  controlled  by  said  latch  for  shift- 

ing said  brake  controlling  device  and  lifting 
said  sound  box,  substantially  as  described. 

11.  In  talking  machines,  the  combination 
with  the  turn-table,  sound  box  arm  and 
sound  box,  of  a  brake  for  said  turn  table,  a  50 
controlling  device  for  said  brake,  a  support 
adjustable  on  the  top  of  the  machine  to  and 
from  said  sound  box  arm,  two  actuating 
members  movably  mounted  on  said  support 
and  connected  respectively  to  said  brake  con-  55 
trolling  device  and  to  said  sound  box,  and  a 
common  latch  for  controlling  said  actuating 
members  adapted  to  be  tripped  by  said  sound 
box  arm,  substantially  as  described. 

15.  In  talking  machines,  the  combination  GO 
with    the   turn-table,   sound   box    arm    and 
sound  box,  of  a  brake  for  said  turn-table,  a 
controlling  device  for  said  brake,  a  support 
adjustable  to  and  from  said  sound  box  arm, 
said  support  having  vertical  guiding  means,  65 
two  actuating  members  slidable  on  said  guid- 

ing  means,   flexible   connections   extending 
from  said  members  to  said  brake  controlling 
device  and  said  sound  box  respectively,  and 
a  common  controlling  latch  arranged  to  hold  70 
said  actuating  members  in  raised  position 
and  to  be  tripped  by  said  sound  box  arm, 
substantially  as  described. 

1G.  In  talking  machines,  the  combination 
with   the   turn-table,   sound  box   arm   and  7  5 
sound  box,  of  a  brake  for  said  turn-table,  a 
controlling  device  for  said  brake,  a  support 
adjustable  to  and  from  said  sound  box  arm, 
said  support  having  a  vertical  guide,  two 
weights  sliding  on  said  guide,  flexible  cords  80 
connecting  said  weights  to  said  brake. con- 
troll  ing  device  and  to  said  sound  box  respec- 

tively, and  a  latch  for  holding  said  weights 
in  raised  position  arranged  to  be  engaged 
and  tripped  by  said  sound  box  arm,  substan-  85 
tially  as  described. 

EDWIN  S.  ANTISDALE. 

Witnesses : 
J.  G.  Anderson, 
Katharine  Gerlach. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
ABRAHAM  ETTLINGER,  OF  NEW  YORK,  N.  Y. 
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1,150,020. Specification  of  Letters  Patent.  Patented  Aug.  17,  1915. 

Application  filed  February  28, 1913.     Serial  No.  751,274. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Abraham  Ettlinger, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  New  York,  borough  of  Brook- 

5  lyn,  in  the  county  of  Kings  and  State  of 
New  York,  have  invented  a  new  and  Im- 

proved Record-Disk,  of  which  the  following 
is  a  full,  clear,  and  exact  description. 
The  invention  relates  to    graphophones 

10  and  similar  machines,  and  its  object  is  to  pro- 
vide a  new  and  improved  record  disk  provided 

with  means  for  quickly  and  accurately  cen- 
tering the  opaque  record  disk  on  the  center- 

ing pin  of  the  revolving  platform  of  the 
15  graphophone. 

In  order  to  accomplish  the  desired  result 
use  is  made  of  a  plurality  of  grooves  formed 
in  the  central  portion  of  the  record  disk  and 
leading  to  the  usual  central  opening  adapted 

20  to  engage  the  centering  pin  of  the  revolving 
platform  of  the  graphophone. 

A  practical  embodiment  of  the  invention 

is  represented  in  the  accompanying  draw- 
ings forming  a  part  of  this  specification,  in 

25  which  similar  characters  of  reference  indi- 
cate corresponding  parts  in  all  the  views. 

Figure  1  is  a  perspective  view  of  a  record 
disk  shown  in  conjunction  with  a  grapho- 

phone of  ordinary  construction;  Fig.  2  is 
30  an  enlarged  sectional  side  elevation  of  the 

record  disk  showing  the  manner  in  which 
the  disk  is  placed  in  position  on  the  center- 

ing pin  of  the  graphophone ;  Fig.  3  is  a  re- 
duced face  view  of  a  record  disk  of  modi- 

35  fied  form;  Fig.  4  is  an  enlarged  sectional 
side  elevation  of  the  same  on  the  line  4 — 4 
of  Fig.  3,  and  applied  to  the  centering  pin 
of  the  revolving  platform ;  and  Figs.  5  and 
6  are  face  views  of  other  modified  forms  of 

40  the  record  disk. 

A  graphophone  A  of  any  approved  con- 
struction is  provided  with  the  usual  revolv- 

ing platform  B  having  a  centering  pin  C 
adapted  to  be  engaged  by  a  central  opening 

45  D'  formed  in  the  record  disk  D  to  be  sup- 
ported on  the  revolving  platform  B  and  car- 

ried around  by  the  same  during  the  time  the 
stylus  of  the  graphophone  is  in  engagement 
with  a  spiral  groove  E  formed  in  the  face 

50  of  the  record  disk  D  and  possessing  a  sinu- 
ous surface  in  accordance  with  the  sounds 

desired  to  be  reproduced.  The  record  disk 
D  is  provided  with  the  usual  central  portion 

D2  provided  with  the  usual  legends  indicat- 
es ing  the  maker's  name,  the  title  and  other 
matter,  and  this  central  portion  D2  is  pro- 

vided with  a  plurality  of  guide  grooves  D3 
leading  to  the  central  opening  D'.  The 
guide  grooves  D3  may  be  of  various  shapes, 
as  indicated  in  the  drawings,  but  in  the  60 

main  the  grooves  D3  gradually  decrease  in 
width  on  approaching  the  central  opening 

D',  and  the  grooves  preferably  increase  in 
depth  on  approaching  the  central  opening 

D',  as  plainly  indicated  in  Fig.  2.  The  65 
grooves  are  preferably  radially  disposed 
and  are  equally  spaced  apart,  thus  practi- 

cally ornamenting  the  central  portion  of  the 
record  disk. 

In  the  modified  form  shown  in  Figs.  3  70 

and  4,  the  sides  of  the  grooves  D3  are  de- 
fined by  radial  arms  D4  arranged  in  the 

form  of  a  star-like  figure,  the  surfaces  of  the 
arms  D4  being  flush  with  the  face  of  the 
record  disk.  75 

In  using  the  record  disk  the  operator  em 
gages  the  central  portion  of  the  record  disk 
with  the  centering  pin  C  and  a  slight  move- 

ment given  to  the  disk  by  the  operator  read- 
ily engages  one  of  the  grooves  with  the  cen-  80 

tering  pin  C,  and  then  the  operator  on  mov- 
ing the  disk  with  the  centering  pin  in  con- 
tact with  the  groove  finally  guides  the  disk 

into  central  position  relative  to  the  center- 

ing pin  C  so  that  the  opening  D'  engages  85 the  centering  pin  C. 
It  is  understood  that  for  double  record 

disks  the  grooves  are  on  both  faces  of  the 
disk,  while  for  single  record  disks  it  is  only 

necessary  to  provide  grooves  at  the  under  90 face  of  the  disk. 

Although  I  have  shown  several  forms  of 
grooves  in  the  drawings,  it  is  evident  that 
I  do  not  limit  myself  to  the  particular  shape 

shown,  as  the  same  may  be  varied  without  95 
deviating  from  my  invention. 
Having  thus  described  my  invention,  I 

claim  as  new  and  desire  to  secure  by  Letters 
Patent : 

1.  As  an  article  of  manufacture,  a  sound   10° 
reproducing  record  disk  provided  with   a 
central   opening   and    with   guide   grooves 
leading  to  and  grouped  around  the  central opening.  _ 

2.  As  an  article  of  manufacture,  a  sound 
reproducing  record  disk  provided  with  a 
central  opening  and  with  guide  grooves 
leading  to  and  grouped  around  the  said  cen- 

tral opening,  the  said  grooves  gradually  di- 

minishing in  width  as  they  approach  the  110 central  opening. 

3.  As  an  article  of  manufacture,  a  sound 
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reproducing  record  disk  provided  with  a 
central  opening  and  with  guide  grooves 
leading  to  and  grouped  around  the  said  cen- 

tral opening,  the  said  grooves  gradually  in- 
creasing in  depth  as  they  approach  the  cen- 

tral opening. 
4.  As  an  article  of  manufacture,  a  sound 

reproducing  record  disk  provided  with  a 
central  opening  and  with  guide  grooves  dis- 

posed radially  and  grouped  around  and 
leading  to  the  said  central  opening. 

5.  As  an  article  of  manufacture,  a  sound 
reproducing  record  disk  provided  with  a 
central  opening  and  with  guide  grooves  at 

I5  the  central  portion  of  the  disk  and  leading 
to  and  grouped  around  the  said  central  open- 
ing. 

6.  As  an  article  of  manufacture,  a  sound 
reproducing  disk  provided  with  a  central 
opening  and  with  a  plurality  of  radial  guide 
grooves  having  relatively  narrow,  deep  in- 

ner ends,  which  lead  to  and  are  grouped 

20 

around  the  central  opening,  and  having  rel- 
atively shallow  outer  ends  merging  into  the 

surface  of  the  disk,  the  sides  and  bottoms  of  25 
the  grooves  being  gradually  tapered  between 
their  said  ends,  all  for  the  purpose  described. 

7.  As  an  article  of  manufacture,  a  sound 
reproducing  disk  provided  with  a  central 
opening  and  with  a  plurality  of  guide  30 
grooves  grouped  around  the  center  thereof, 
radially  of  and  leading  to  the  said  central 
opening,  each  of  said  grooves  being  gradu- 

ally tapered  in  width  and  depth  from  one 
end  to  the  other  and  being  curved  in  its  35 
length,  all  for  the  purpose  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

New  York,  N.  Y.,  February  25th,  1913. 
ABRAHAM  ETTLINGER. 

Witnesses : 
E.  W.  Nares, 
Frederic  B.  Lott. 

Copies  of  this  patent  may  be  obtained  foi*  five  cents  each,  by  addressing  the  "Commissioner  of  Patents^ 
Washington,  D;  C*" 
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UNITED  STATES  PATENT  OFFICE. 
ALEXANDER  P.  McARTHUR  AND  ELMER  FLETCHER,  OF  CHICAGO,  ILLINOIS,  ASSIGNORS 

TO  ORATOR  MANUFACTURING  COMPANY,  A  CORPORATION  OE  ILLINOIS. 

HORN  FOR  PHONOGRAPHS. 

1,150,215. Specification  of  Letters  Patent.  Patented  Aug.  17,  1915. 

Application  filed  November  1, 1911.     Serial  No.  658,064. 

To  all  whom  it  may  concern : 
Be  it  known  that  we,  Alexander  P.  Mc- 

Arthur  and  Elmer  Fletcher,  citizens  of 
the  United  States,  residing  at  431  Soiith 

5  Dearborn  street,  Chicago,  Illinois,  have  in- 
vented certain  new  and  useful  Improvements 

in  Horns  for  Phonographs,  of  which  the 
following  is  a  specification. 

The  object  of  our  invention  is  to  provide 
10  a  horn  for  phonographs  which  will  control 

the  sound  waves  in  such  a  manner  as  to  pre- 

vent what  may  be  termed  "blasting"  of  said 
sound  waves.  In  this  way  we  produce  a 
sound  having  a  pure  tone  in  which  the  harsh 

15  and  unpleasant  features  are  largely,  if  not 
wholly,  eliminated. 

The  objects  of  our  invention  will  be  made 
more  fully  apparent  in  the  following  specifi- 

cation taken  in  connection  with  the  accom- 

20  panying  drawings,  in  which— 
Figure  1  is  a  perspective  view  of  a  horn 

comprising  our  improvements;  Fig.  2  is  a 
longitudinal  section  of  the  central  portion 
thereof;  Fig.  3  is  a  sectional  view  of  the 

25  damper  or  modulator,  taken  along  the  axis 
thereof ;  and  Fig.  4  is  a  cross  section,  taken 
along  the  line  4 — 4  of  Fig.  1,  showing  de- 

tails of  said  damper. 
In  the  drawings  the  device  will  be  seen 

SO  to  consist  of  a  conduit  for  sound  waves  hav- 
ing a  tapered  form,  the  smaller  end  of  which 

is  round  and  conical,  as  shown  at  10.  The 
larger  end  is  square  or  rectangular,  as  shown 
at  11.     The  intermediate  portion  12  is  con- 

35  siderably  enlarged,  and  is  preferably  given 
a  spherical  form.  The  smaller  conical  por- 

tion 10  opens  into  the  enlarged  portion  12 
at  one  side,  and  the  rectangular  portion  is 
joined  to  said  enlarged  portion  at  the  other 

40  side,  preferably  through  an  intermediate 
round  or  conical  portion  14. 

The  angular  or  square  portion  11  is  made 
preferably  of  wood,  and  is  joined  to  the  in- 

termediate portion  at  13  by  means  of  suit- 
45  able  flanges  and  fastening  devices  on  said 

intermediate  portion.  The  intermediate  and 
conical  portions  extending  from  the  flanges 
13  to  the  smaller  end  10  are  preferably  made 
of  one  piece  of  metal. 

50  The  smaller  conical  portion  is  provided 

with  a  cross  wall  15,  in  which  apertures  15a 
are  located  for  the  passage  of  the  sound 
weaves.  These  apertures  may  be  reduced  in 
their  extent  by  the  damper  16,  which  is  pro- 

vided   with    similar    apertures    16a.    The  55 
damper  16  is  pivoted  centrally  at  16b  to  the 
cross    wall    15.     A    handle    17,    extending 
through  a  slot  17a  in  the  wall  of  the  device, 
permits  adjustment  of  the  damper  with  re- 

lation to  the  apertures  in  the  wall.     By  this  60 
means  said  apertures  may  be  opened  to  the 
extent  desired.     The  said  clamper  is  pref- 

erably located  quite  close  to  the  enlarged 
portion  12,  in  order  that  the  divided  sound 
waves  passing  through  it  may  be  re-united  65 
and  expand  in  said  chamber.     The  portion 
of  the  conduit  14  permits  the  sound  waves 
to  flow  uninterruptedly  between  the  chamber 
12  and  the  angular  portion  11. 

The  walls  of  the  large  end  11  of  the  horn  70 

are  divided  into  longitudinal  tongues  lla  of 
various    lengths.      These    tongues    may    be 
made  by  cutting  slits  llb  in  the  walls  there- 

of.    They  may  also  be  made  by  attaching 
strips  side  by  side  to  the  body  of  the  horn.  75 
These  slits  break  up  the  continuity  of  the 
walls  of  said  outer  end  and  prevent  the  am- 

plification of  the  harsh  and  undesirable  por- 
tions of  the  sound.    The  various  lengths  of 

tongues  prevent  them  getting  in  tune  with  80 
each  other  and  amplifying  said  harsh  por- 

tions of  the  sound. 

The  damper  directs,  modifies  and  controls 
the  sound  waves  in  such  a  way  as  to  prevent 
the  blasting  of  the  sound.  Its  harsh  or  85 
undesirable  features  are  thereby  checked, 
and  the  expansion  of  the  waves  in  the  cham- 

ber 12  causes  a  further  softening  and  purify- 
ing of  the  tone. 

The  horn  is  constructed  of  the  separate  90 
pieces  in  such  a  manner  as  to  permit  giving 
it  the  desired  shape  required  in  sounding- 
board  vibrators. 

While   we  have   described  our  invention 
more  or  less  precisely  as  regards  the  details  95 
of  construction,  we  do  not  wish  to  be  lim- 

ited thereto  unduly. 
We  contemplate  changes  in  the  form  and 

proportion  of  the  parts  and  the  substitu- 
tion of  equivalents  as  circumstances  suggest  100 

or  render  expedient  without  departing  from 
the  spirit  of  our  invention. 

We  claim: — 1.  In  a  conduit  for  sound  waves,  a  wall 
across  said  conduit  having  apertures,  means  105 
for  regulating  the  extent  of  opening  of  said 
apertures,  and  a  sound  chamber  in  said  con- 

duit having  larger  dimensions  than  the  ad- 
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jacent  portions  of  said  conduit,  a  portion  of 
the  walls  of  said  conduit  being  formed  into 
tongues. 

2.  A  conduit  for  sound  waves,  a  portion 
of  said  conduit  having  a  conical  form  and 
another  portion  having  a  pyramidal  form, 
said  conical  portion  having  an  enlarged  por- 

tion adjacent  its  union  with  said  pyramidal 
portion. 

3.  A  conduit  for  sound  waves  having  a 
metallic  portion  of  circular  cross-section, 
and  a  non-metallic  portion  joined  thereto, 
said  metallic  portion  having  an  enlarged 
portion  forming  a  chamber. 

1.  A  conduit  for  sound  waves  having  a 
metallic  portion  and  a  non-metallic  portion 
joined  thereto,  said  metallic  portion  having 
an  enlarged  portion  forming  a  chamber,  the 
walls  of  said  non-metallic  portion  being 
formed  into  tongues. 

5.  A  conduit  for  soundwaves  having  walls 
composed  of  tongues  or  bars  independent  of 
each  other  in  substantially  parallel  relation. 

(5.  A  conduit  for  sound  waves  having 

Avails  composed  of  tongues  or  bars  inde- 
pendent of  each  other  in  substantially  par- 

allel relation,  said  bars  having  different 
lengths. 

7.  A  conduit  for  sound  waves  having 
walls  composed  of  tongues  or  bars  independ- 

ent of  each  other  in  substantially  parallel 

relation,  said  bars  being  fixed  to  the  body 
of  said  conduit  at  one  end  and  free  at  the 
other. 

8.  In  a  conduit  for  sound  waves,  a  conical  35 
portion  communicating  at  its  larger  end 
with  an  enlarged  spherical  portion,  said  en- 

larged spherical  portion  communicating  on 
the  side  thereof  opposite  said  conical  por- 

tion with  a  second  conical  portion,  and  a  40 
pyramidal  portion  with  which  said  last 
mentioned  conical  portion  communicates. 

9.  In  a  conduit  for  sound  waves,  a  conical 
portion  communicating  at  its  larger  end 
with  an  enlarged  spherical  portion,  said  en- 

larged spherical  portion  communicating  on 
the  side  thereof  opposite  said  conical  por- 

tion with  a  second  conical  portion,  said  last 
mentioned  conical  portion  communicating 
with  a  pyramidal  portion,  a  cross  wall  in 
said  first  mentioned  conical  portion  adjacent 
to  said  enlarged  spherical  portion,  aper- 

tures in  said  cross  wall,  and  means  for  regu- 
lating the  extent  of  opening  of  said  aper- 

tures. 
In  testimony  whereof,  we  have  subscribed 

our  names. 
ALEXANDER  P.  McARTHUR. 
ELMER  FLETCHER. 

Witnesses : 
Charles  E.  Btjrnap, 
Henry  A.  Parks. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Wilbtjbn  N.  Denni- 

sojst,  of  the  borough  of  Merchantville,  county 
of  Camden,  and  State  of  New  Jersey,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Sound-Reproducing  Machines,  of 

which  the  following  is  a  full,  clear,  and  com- 
plete disclosure. 

This  invention  relates  to  improvements  in 
10  sound  reproducing  machines,  in  which  sound 

waves  are  impressed  upon  a  fluid  current  by 
means  moving  in  accordance  with  a  sound 
record. 

One  object  of  the  invention  is  to  combine 
15  in  a   single  compact,  convenient  structure, 

v    mechanism  for  reproducing  from  a  sound 
record  undulations  in  a  current  of  air,  and 
means   for  supplying  a   steady  current  of 
purified  air  to  be  acted  upon. 

20  A  further  object  is  to  provide  a  talking 
machine  of  the  character  above  described 
with  a  sound  box  and  connections,  an  air 
purifier,  a  separator  and  a  direct  connected 
electrically  driven  air  blower  which  will  be 

25  self  cooling  and  noiseless  in  operation. 
Further  objects  will  be  understood  as  the 

invention  is  further  disclosed,  the  purpose 
as  a  whole  being  to  providt  a  machine  by 
which  sounds  will  be  reproduced  from  rec- 

30  ords  with  greater  clearness,  distinctness  and 
accuracy  than  has  heretofore  been  attained. 

In  the  accompanying  drawings  Figure  1  is 
a  fragmentary  front  elevation  of  a  talking 
machine  constructed  in  accordance  with  this 

35  invention:  Fig.  2  a  fragmentary  side  eleva- 
tion of  the  same;  Figs.  3,  4  and  5  are  en- 

larged fragmentary  elevations  partly  in  lon- 
gitudinal vertical  section  of  details  of  the 

same ;  Figs.  6  and  7  are  perspective  views  of 
40  details  of  the  same;  Fig.  8  is  an  enlarged 

central  horizontal  section  of  a  portion  of 
the  same;  Fig.  9  a  fragmentary  end  view  of 
a  portion  of  the  same;  Fig.  10  a  sectional 
view  taken  on  line  10—10  of  Fig.  9;  and 

45  Fig.  11  a  sectional  view  taken  on  line  11 — 11 
of  Fig.  9. 

Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  cabinet 

1,  upon  the  top  2  of  which  is  mounted  a 
50  turntable  3  for  supporting  the  usual  or  any 

suitable  sound  record  4.  Depending  from  a 
bracket  5  secured  exteriorly  to  the  rear  side 
of  the  cabinet  is  a  swinging  hollow  tapering 

sound  box  arm  6  carrying  at  its  inner  end  a 
sound  box  7  arranged  to  cooperate  with  the  55 
sound  record  4.     The  swinging  sound  box 
arm  opens  upAvardly  at  its  larger  end  into 
9  sound  amplifying  horn  8  carried  by  the 
bracket  5.     Depending  within  the  cabinet 
from  the  top  2  is  the  usual  or  any  suitable  60 
motor  or  actuating  mechanism  9  arranged 
to  rotate  the  turntable  3.     The  motor  9  is 

provided  with  the  usual  or  any  suitable  gov- 
ernor 10  for  controlling  its  speed.    The  cabi- 

net 1  is  preferably  divided  into  an  upper  65 
and  lower  compartment  by  the  horizontal 
partition  11,  Avhich  is  spaced  below  the  actu- 

ating mechanism  9. 
For  supplying  the  sound  box  7  with  a 

current  of  air  there  is  provided  an  air  com-  70 
pressor,  which  is  arranged  within  the  lower 
compartment  of  the  cabinet  and  which  is 
preferably  mounted  upon  the  floor  of  the 
cabinet.  This  compressor  comprises,  as 
shoAvn  in  Fig.  3,  a  rotary  blower  12  driven  75 
by  an  electric  motor  13,  the  armature  shaft 
14  of  the  motor  being  extended  to  form  the 
driving  shaft  of  the  blower.  The  blower 
consists  of  a  cylinder  15,  provided  at  its 
outer  end  with  a  removable  cylinder  head  80 
16,  and  having  an  eccentrically  extended  in- 

ner end  17  forming  bearings  18  for  the  said 
motor  shaft.  Between  the  said  bearings  18 
is  an  annular  oil  chamber  19  fed  bv  an  oil 
duct  20.  85 

The  cylinder  of  the  blower  is  arranged 
eccentrically  with  respect  to  the  motor  shaft 
14,  and  within  the  cylinder  is  carried  upon 
the  end  of  the  said  shaft  a  piston  wheel  21 
which  is  provided  with  radial  slots  and  with  90 
piston  blades  22  slidably  mounted  in  the 
slots. 

The  blower  12  is  provided  with  an  in- 
wardly extending  cylindrical  casing  23  cor- 

responding in  diameter  to  the  diameter  of  95 
the  casing  of  the  motor,  and  having  an  an- 

nular recess  24  upon  its  inner  edge  to  receive 
the  flanged  edge  25  of  the  motor  casing  26 
and   is  held   against  the  motor   casing  by 
means  of  bolts   27.     Upon  its  upper   side  100 
the  blower  12  is  provided  with  an  elongated 
inlet  chamber  28,  and  with  an  inlet  duct  29 
leading  into  said  chamber  from  the  motor 
chamber.     The  outer  end  of  said  inlet  duct 

is  reduced  and  provided  with  an  orifice  30  105 
of  less  area  than  the  transverse  area  of  the 
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main  portion  of  the  duct.  The  motor  is  en- 
tirely inclosed,  and  its  outer  end  is  covered 

with  an  air  tight  cap  31.  provided  with  an 
outwardly  extending  lug  32  haying  an  inlet 

5  duct  33  therethrough,  over  which  is  mount- 
ed an  air  filter  34,  the  details  of  which  will 

be  more  fully  described  hereinafter.  This 
arrangement  and  construction  is  such  that 
all  air  that  enters  the  blower  must  come  first 

10  through  the  niter  passing  over  the  arma- 
ture of  the  motor,  and  so  on  into  the  inlet 

duct  29  leading  into  the  inlet  chamber  of  the 
blower.  Thus  the  air  is  first  purified  ox  all 
dust  and  foreign  matter  before  it  enters  the 

15  motor  casing,  and  being  drawn  around  the 
magnet  coils  and  over  the  armature  of  the 
motor,  as  it  passes  through  the  motor,  it  has 

the  very  desirable  effect  of  keeping  the  mo- 
tor cool. 

20  In  operating  this  machine  the  motor  is 
run  at  a  comparatively  high  speed,  which, 
on  account  of  the  small  opening  into  the 
inlet  duct  of  the  blower,  forms  a  partial 
vacuum  in  the  inlet  duct  and  inlet  chamber 

25  of  the  blower.  It  has  been  found  that  by 
thus  constructing  and  operating  the  blower 
a  much  steadier  flow  of  air  is  obtained  and 

the  operation  of  the  blower  is  rendered  prac- 
tically noiseless. 

30  For  removing  from  the  air  any  oil  or 
similar  matter  taken  up  by  the  air  in  its  dis- 

charge through  the  blower,  the  discharge 
pipe  35  of  the  said  blower  terminates  in  a 
thimble  36  which  is  screw  threaded  therein 

35  and  leads  into  a  separator  37.  This  sepa- 
rator 37  as  shown  in  Fig.  4,  comprises  an 

outer  tube  3S  having  an  upper  closed  and 
rounded  end  39  integral  therewith  and  a 
lower  end  40  formed  separately  and  securely 

40  fastened  into  the  outer  tube.  Passing 
through  the  said  lower  end  and  held  in 
place  by  an  outwardly  extending  flange  41 
is  an  inner  tube  42  which  extends  centrally 
and  longitudinally  of  the  outer  tube  and 

45  terminates  at  its  upper  end  in  close  prox- 
imity to  the  upper  rounded  end  of  the  outer 

tube.  The  inner  tube  extends  downwardly 
a  short  distance  beyond  the  end  of  the  outer 
tube  and  is  provided  with  an  enlarged  lower 

50  end  43  adapted  to  fit  over  the  taper  end  of 
the  said  thimble  36  of  the  discharge  pipe. 
Extending  horizontally  through  the  outer 
tube  near  the  lower  end  thereof  is  the  outlet 

pipe  44  terminating  outwardly  in  a  tapered 
55  end  and  projecting  inwardly  beyond  the  in- 

ner surface  of  the  outer  tube.  A  hole  45 
closed  by  a  screw  46  is  provided  in  the  lower 
end  of  the  separator  whereby  the  separator 
may  be  emptied. 

60  For  equalizing  the  pressure  of  the  air 
after  it  leaves  the  separator  37,  there  is  pro- 

vided a  pressure  equalizer,  which  is  located 
above  and  upon  one  side  of  the  separator 
and  is  secured  against  the  under  side  of  the 

65  partition   11   and   against   one  side   of  the 

cabinet  by  metal  bands  47.  This  equalizer 
consists  of  a  tank  48  provided  with  a  safety 
valve  49,  an  inlet  pipe  50  and  an  outlet  pipe 
51.  The  said  inlet  and  outlet  pipes  have 

tapered  outer  ends  adapted  to  fit  into  con- 
nections. A  short  flexible  tube  52  provided 

with  terminal  sockets  53  and  54  connects  the 

outlet  pipe  44  of  the  separator  to  the  said 
inlet  pipe  50  of  the  equalizer. 

For  purifying  the  air  after  it  has  left  the 
pressure  equalizer  there  is  located  within  the 

upper  compartment  of  the  cabinet  and  con- 
nected to  the  outlet  pipe  of  the  equalizer 

by  a  downwardly  turned  pipe  55  which 
passes  through  the  partition  of  the  cabinet,  8 
a  second  air  filter  56,  similar  in  construction 
to  the  filter  34  hereinbefore  mentioned. 

This  air  filter  56  comprises  as  shown  in  de- 
tail in  Figs.  5,  6  and  7,  an  outer  tube  56, 

provided  with  ends  57  and  58  having  inlet  £ 
and  outlet  pipes  connected  thereto.  Within 
the  cylinder  are  secured  a  series  of  bushings 

60,  6*1,  62  and  63.  The  bushings  60  and  63 occupying  the  ends  of  the  cylinder  are 
formed  as  shown  in  Fig.  7,  each  having  a 
wire  screen  64  covering  one  end  thereof. 
The  intermediate  bushings  61  and  62  are 
formed  as  shown  in  Fig.  6  and  have  secured 
longitudinally  thereto  spacing  bars  65  which 
are  riveted  into  slots  provided  therefor  in 
the  outer  surfaces  of  the  bushings,  and  ex- 

tend in  each  direction  therefrom,  the  length 
of  the  bar  outside  the  bushings  being  equal 
to  the  width  of  the  space  desired  between 
the  bushings.  When  the  bushings  are  posi- 

tioned within  the  cylinder  the  ends  of  the 
bars  of  one  bushing  rest  against  the  edges 
of  the  adjoining  bushings  to  hold  the  bush- 

ings in  the  desired  relationship.  Each  end 
of  these  intermediate  bushings  is  covered 
with  a  wire  screen  and  the  spaces  between 
the  screens  of  adjoining  bushings  are  filled 
with  cotton  or  other  similar  material  for 
filtering  the  air.  One  end  57  of  the  cylinder 
is  held  in  its  position  by  screw  threads,  and 
is  readily  removable  so  that  the  filter  may 
be  taken  apart  for  cleaning. 

The  outlet  pipe  59  of  the  filter  extends  for, 
a  sho"t  distance  in  the  line  of  the  axis  of 
the  filter  horizontally  and  then  turns  at 
right  angles,  and  terminates  within  the  cas- 

ing in  a  taper  end  66  adapted  to  fit  in  a 
socket  67  of  a  flexible  pipe  70  which  con- 

ducts the  air  to  the  sound  box. 
The  details  of  the  sound  box  used  in  this 

construction  are  shown  in  Figs.  8,  9,  10 
and  11  where  it  is  seen  that  the  sound  box 
comprises  a  cylindrical  casing  71  provided 
with  an  end  72  integral  therewith  and  hav- 

ing a  tubular  extension  73  coaxial  there- 
with forming  an  inlet  for  the  sound  box. 

The  opposite  end  of  the  cylindrical  casing 
71  is  provided  with  a  cap  or  cover  74  which 
is  screw  threaded  thereon  by  means  of  an 
internal  thread  75  engaging  in  correspond- 
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ing  external  threads  upon  the  casing  71. 
The  cap  74  is  provided  with  a  tubular  ex- 

tension 76  coaxial  therewith  and  forming 
an  outlet  for  the  sound  box. 

5  In  an  annular  groove  between  the  sound 
box  casing  71  and  its  cap  74  is  held,  in  a 
fixed  position,  a  flat  circular  disk  or  valve 
seat  77  which  forms  a  seat  for  a  valve  78. 

The  disk  or  valve  seat  77  is  provided  cen- 
10  trally  with  a  series  of  parallel  oblong  rec- 

tangular ports  79.  The  valve  78  consists  of 
a  thin  normally  flat  flexible  plate  of  metal 
and  is  provided  with  a  series  of  slots  80 
corresponding  in  width  to  the  thickness  of 

15  the  bridges  81  between  the  ports  in  the  valve 
seat,  and  the  valve  is  so  constructed  and  ar- 

ranged that  normally  the  bridges  82  between 
the  ports  of  the  valve  just  cover  the  ports  in 
the  valve  seat. 

20  The  valve  78  is  provided  on  its  lower  side 
with  a  lug  83  in  an  aperture  in  which  is  se- 

curely fastened  the  reduced  upper  end  84  of 
a  stylus  bar  85.  The  cap  of  the  sound  box  is 
recessed  to  permit  the  f  ree  movement  of  the 

25  stylus  bar,  and  the  stylus  is  mounted  to  os- 
cillate in  a  plane  perpendicular  to  the  valve 

uppfi  a  transverse  spring  member  86,  which 
is  secured  at  its  ends  to  the  stationary  valve 

seat  by  means  of  screws  87  and  87'. 
30  To  hold  the  valve  78  yieldingly  against  its 

seat  under  a  fluid  pressure  a  headed  screw 
88  passes  loosely  through  a  hole  in  the  free 
end  of  the  valve  and  is  threaded  into  the 

valve  seat.    A  spring,  or  rubber  washer  88' 35  surrounds  the  screw  88  between  the  head  of 
the  screw  and  the  surface  of  the  valve.  A 
suitable  recess  is  provided  in  the  cap  of  the 
sound  box  to  receive  the  screw  and  washer. 
To  hold  the  valve  seat  securely  in  position 

40  with  respect  to  the  sound  box  casing  when 
the  cap  of  the  casing  is  being  screwed  into 
position,  a  positioning  pin  89  is  provided 
extending  through  the  valve  seat  and  into 
the  cap. 

45  Within  the  casing,  between  the  inlet  side 
of  the  sound  box  and  the  valve,  is  situated  a 
conical  air  spreader  and  distributer  90,  the 
outer  diameter  of  which  is  slightly  less  than 
the   inner    diameter   of   the   casing.     This 

50  spreader  is  mounted  upon  a  central  stud  91 
supported  by  radial  arms  92  carried  by  a 
ring  93  fitting  snugly  within  the  case  and 
abutting  against  the  said  fixed  member  of 
the  valve.     Within  this  ring  93  and  against 

55  the  radial  arms  92,  by  means  of  an  inner 
ring  94,  is  secured  a  closely  woven  silk  dia- 

phragm 95.  This  diaphragm  acts  as  a  filter 
and  pressure  regulator. 

The  sound  box  is  connected  at  its  inlet  to 

CO  a  supply  tube  96  by  means  of  a  U  shaped 
tube  97  the  inner  end  of  which  fits  snugly 
over  the  tubular  extension  73,  forming  the 
inlet  of  the  sound  box.  The  supply  pipe  96 
extends  rearwardly  close  to  the  sound  box 

65  arm  6  and  substantially  parallel  to  the  axis 

thereof  and  is  rigidly  connected  to  the  sound 
box  arm  in  any  suitable  manner.  The  rear 
portion  of  this  tube  96  terminates  in  one- 
quarter  of  a  turn  downwardly  to  receive  the 
upwardly  projecting  end  of  the  flexible  tube  70 
70.  At  its  outlet  the  sound  box  is  connected 
to  the  taper  sound  arm  6  by  means  of  a  U 
shaped  tube  98  the  inner  end  of  which  fits 
snugly  over  the  tubular  extension  76  form- 

ing the  outlet  of  the  sound  box.  The  outer  75 
ends  of  these  U  tubes  are  pivotally  connected 
to  a  sleeve  99,  the  said  tube  98  extending 
through  said  sleeve  and  being  provided  with 
the  collars  109  and  101  at  opposite  ends  of 
the  sleeve  respectively  to  hold  the  tube  ro-  80 
tatively  in  position.  A  short  inner  tube  102 
having  an  inner  closed  end  103  fits  tightly 
within  the  outer  end  of  said  tube  98  thus 
forming  an  articulated  joint  between  the 
supply  tube,  96  and  the  sound  box  73  and  85 
projects  beyond  the  end  of  said  sleeve  99. 
The  said  U  tube  97  fits  tightly  over  the  pro- 

jecting end  of  the  said  inner  tube  102  and 
the  said  closed  end  103  forms  a  partition  be- 

tween the  U  tube  97  and  the  U  tube  98.  90 
Upon  one  side  of  this  partition  the  sleeve  is 
provided  with  an  aperture  over  which  is 
mounted  the  tapering  arm  6  leading  into 
the  amplifying  horn.  Upon  the  other  side 
of  the  partition  the  sleeve  is  provided  with  05 
an  aperture  into  which  is  inserted  the  end  of 
the  supply  tube  96.  Apertures  are  pro- 

vided through  the  tubes  within  the  sleeve 
which  register  with  the  apertures  in  the 
sleeve  when  the  sound  box  is  in  its  opera-  100 
tive  position.  When  the  sound  box  is  raised 
from  the  record  in  a  vertical  plane  the  U 
tubes  revolve  with  respect  to  the  sleeves 
bringing  their  apertures  out  of  register  with 
the  apertures  in  the  supply  pipe  and  the  ta-  105 
pering  arm  thereby  preventing  the  passage 
of  the  current  of  air  through  the  sound  box. 
This  feature  presents  a  convenient  means  of 
preventing  a  waste  of  air  pressure  when 
records  are  being  changed  and  when  the  110 
sound  box  is  not  in  use. 

In  the  operation  of  the  sound  box,  air  is 
forced  through  the  supply  pipe  and  U  tube 
and  into  the  tubular  extensions  of  the  sound 
box  where  it  strikes  against  the  conical  115 
spreader  and  is  turned  outwardly  against 
the  inner  surface  of  the  sound  box  passing 
around  the  periphery  of  the  spreader,  and 
then  moving  toward  the  center  through  the 
silk  diaphragm  into  the  valve  chamber,  from  120 
whence  it  passes  with  a  uniform  pressure 
into  the  valve.  The  movable  member  of  the 
valve  is  vibrated  or  flexed  by  means  of  the 
stylus  actuated  by  the  record  so  as  to  vary 
the  amount  of  opening  through  which  the  125 
air  is  permitted  to  pass,  this  operation  pro- 

ducing sound  waves  in  the  air  as  it  issues 
from  the  valve  and  reproducing  the  waves 
impressed  upon  the  record. 

Current    for    operating    the    machine    is  ISO 
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brought  by  means  of  a  flexible  conductor 
or  cord  10-1  extending  into  the  upper  cham- 

ber of  the  casing  to  a  fuse  box  105  from 
whence  it  is  led  through  suitable  insulating 

5  pipes  to  the  starting  switch  106  which  is 
controlled  by  buttons  107  and  108  project- 

ing through  the  side  of  the  case,  and  thence 
downwardly  through  the  partition  11  to  the 
motor.    Arranged  upon  one  side  of  the  cabi- 

IQ  net  is  the  crank  109,  for  winding  the  said 
spring  motor  9  which  actuates  the  turn 
table. 

In  the  operation  of  this  machine  as  a 
whole,  the  air  is  first  drawn  through  the 

15  filter  31,  and  then  through  the  casing  of 

the  electric  motor  13  where  the  air  not  only- 
keeps  the  motor  from  overheating,  as  here- 

tofore described,  but  is  also  incidentally 
slightly  heated  in  return.     This  incidental 

20  heating  of  the  air  as  it  passes  through  the 
motor  increases  the  hygroscopic  property  of 
the  air  which  may  result  in  a  tendency  to 
keeep  the  sound  reproducing  mechanism  in 
the  sound  box  dry  and  to  produce  other  cle- 

25  sir  able  results. 
From  the  interior  of  the  motor  the  air  is 

drawn  through  the  orifice  30,  duct  29  and 
inlet  chamber  28  and  into  the  hlower  12 
from  which  it  is  driven  upwardly  into  the 

30  separator  37  where  it  is  freed  from  oil  or 
similar  matter  taken  up  in  its  passage 
through  the  motor  and  blower  and  is  also 
freed  from  water  or  vapor.  From  the  sepa- 

rator the  air  passes  through  the  pipes  52 
35  into  the  pressure  equalizer  48,  and  then 

passes  through  the  pipes  51  and  55  into  the 
second  air  filter  56  where  the  air  is  finally 
freed  from  any  solid  or  liquid  impurities 
that  may  have  been  carried  through  the 

40  equalizer. 
The  air  thus  purified  then  passes  through 

the  pipe  59.  through  the  flexible  pipe  70, 
and  into  the  supply  tube  96  fixed  on  the 
sound  box  arm.     From  the  supply  tube  96 

45  the  air  passes  through  the  0  tube  97, 
through  the  sound  box  7  where  sound  waves 
are  impressed  upon  the  air  as  heretofore 
described.  From  the  sound  box  the  sound 
waves  are  delivered  through  the  U  tube  98, 

50  and  into  the  tapering  sound  box  arm  6,  and 
are  then  delivered  from  the  machine  through 
the  sound  amplifier  8. 

There  are  many  advantages  due  to  the 
construction  and   arrangement  of  parts  in 

55  this  machine  and  some  of  these  have  been 
mentioned  hereinbefore.  By  having  a  filter 
over  the  air  inlet  of  the  motor  the  greater 
part  of  the  dust  and  foreign  matter  in  the 
air  is  separated,   as   heretofore   described, 

60  from  the  air  before  it  enters  the  motor  and 
the  blower   and   this   tends  to   insure   the 

steady  and  smooth  operation  of  these  parts 
in  particular  and  the  machine  as  a  whole. 

By  placing  a  separator  between  the  blower 
65  and  the  equalizer  it  is  possible  to  keep  the 

motor  and  the  blower  sufficiently  well  lubri- 
cated to  permit  of  their  smooth  and  regular 

operation  at  the  high  speed  necessary  to 
insure  the  delivery  of  a  substantially  steady 
pressure  of  air  from  the  blower  without  the  70 
possibility  of  any  of  the  oil  being  carried 
into  the  sound  box. 

The  pressure  equalizer  takes  up  and  sub-  f 
stantially  eliminates  the  slight  fluctuations 
in  the  pressure  of  the  air  current  as  it  is  75 
delivered    from    the    blower    through    the 
separator  and  also  substantially  eliminates 
the  fluctuations  in  the  pressure  that  without 
an  equalizer  might  be  caused  by  the  uneven 
flow  of  the  current  through  the  sound  box,  go 
and  makes  it  possible  to  deliver  a  smooth 
and  substantially  uniform  pressure  of  air  to 
the  sound  box  during  the  reproduction  of 
sound.     The   filter   arranged    between   the 
pressure  equalizer  and  the  sound  box  guards  85 
against  the  remote  chance  of  any  foreign 
matter  being  carried  past  the  equalizer  and 
into  the  sound  box. 

By  this  construction  and  arrangement  the 
utmost  protection  is  given  to  the  sound  box  90 
against  the  introduction  of  any  dust  or  oil 
or  other  foreign  matter,  the  slightest  amount 
of  which  might  interfere  seriously  with  the 
operation  of  the  delicate  sound  reproducing 
mechanism  in  the  box.  This  construction  95 
also  makes  it  possible  to  remove  the  foreign 
matter  which  collects  in  the  separator, 
equalizer  and  filters  or  to  repair  or  replace 
these  parts  without  interfering  with  the  ad- 

justment of  the  sound  reproducing  media-  100 
nism  in  the  sound  box.  In  addition  to  the 
advantages  hereinbefore  pointed  out  there 
are  obviously  other  advantages  which  will 
be  apparent  to  those  skilled  in  the  art. 

Although  only  a  single  embodiment  of  this  105 
invention  has  been  described  herein,  it  is  ob- 

vious that  various  modifications  might  be 
made  in  the  arrangement  and  construction 
of  the  various  features  of  the  device  without 
departing  from  the  spirit  of  this  invention  110 
or  the  scope  of  the  appended  claims. 
Having  thus  fully  described  my  invention 

what  I  claim  and  desire  to  protect  by  Let- 
ters Patent  is: 

1.  In  a  talking  machine,  the  combination  115 
with  a  movable  sound  box  provided  with  a 
valve  port,  and  including  a  valve  arranged 
to  substantially  close  said  port,  and  means 
to  actuate  said  valve  to  impress  sound  waves 
upon  a  fluid  current  passing  through  said  120 
port,  of  means  for  causing  a  fluid  current 
to  pass  through  said  port,  and  means  sup- 

ported independently  of  said  sound  box,  for 
removing  foreign  matter  from  said  current  /^ 
before  it  passes  into  said  sound  box.  125 

2.  In  a  talking  machine,  the  combination 
with  a  movable  sound  box  provided  with  a 
valve  port,  and  including  a  valve  arranged 
to  substantially  close  said  port,  and  means 
to  actuate  said  valve  to  impress  sound  waves  130 
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upon  a  fluid  current  passing  through  said 
port,  of  means  for  causing  a  fluid  current 
to  pass  through  said  port,  and  a  filter  sup- 

ported independent!}'  of  said  sound  box,  for 
5  removing  foreign  matter  from  said  current 

before  it  passes  through  said  sound  box. 
3.  In  a  talking  machine,  the  combination 

with  a  movable  sound  box  provided  with  a 
valve  port,  and  including  a  valve  arranged 

10  to  substantially  close  said  port,  and  means 
to  actuate  said  valve  to  impress  sound  waves 
upon  a  fluid  current  passing  through  said 
port,  of  means  for  causing  a  fluid  current 
to  pass  through  said  port,  and  a  separator 

15  supported  independently  of  said  sound  box, 
for  removing  foreign  matter  from  said  cur- 

rent before  it  passes  through  said  sound  box. 
■i.  In  a  talking  machine,  the  combination 

with  a  movable  sound  box  provided  with  a 
20  valve  port,  and  including  a  valve  arranged 

to  substantially  close  said  port,  and  means 
to  actuate  said  valve  to  impress  sound  waves 
upon  a  fluid  current  passing  through  said 
port,  of  means  for  causing  a  fluid  current 

25  to  pass  through  said  port,  and  a  separator 
and  a  filter  supported  independently  of  said 
sound  box,  for  removing  foreign  matter 
from  said  current  before  it  passes  through 
said  sound  box. 

30  5.  In  a  sound  reproducing  machine,  the 
combination  with  a  movable  sound  box,  of 
a  filter  supported  independently  of  said  box 
and  communicating  therewith,  and  means 
for  supplying  air  under  pressure  to  said 

35  sound  box  through  said  filter. 
6.  In  a  sound  reproducer,  the  combination 

with  a  movable  sound  box,  of  a  pressure 
equalizer  supported  independently  of  said 
box    and    communicating    therewith,    and 

40  means  for  supplying  air  under  pressure  to 
said  sound  box  through  said  equalizer. 

7.  In  a  sound  reproducer,  the  combination 
with  a  movable  sound  box,  of  a  separator 
supported  independently  of  said  box  and 

45  communicating  therewith,  and  means  for 
supplying  air  under  pressure  to  said  box 
through  said  separator. 

8.  In  a  sound  reproducer,  the  combination 
with  a  movable  sound  box,  of  a  pressure 

50  equalizer,  and  a  filter,  both  supported  inde- 
pendently of  said  box,  and  means  for  sup- 

prying  air  under  pressure  to  said  box 
through  said  equalizer  and  said  filter. 

9.  In  a  sound  reproducer,  the  combination 
55  with  a  movable  sound  box,  of  a  filter,  a 

pressure  equalizer,  and  a  separator,  all  sup- 
ported independently  of  said  box  and  means 

for  supplying  air  under  pressure  to  said 
sound  box  through  said  filter,  said  equalizer 

60  and  said  separator. 
10.  In  a  sound  reproducing  machine  the 

combination  with  a  rotary  record  support 
of  a  sound  box  arranged  to  travel  across 
said  support,  a  stationary  pressure  equalizer 

communicating  with  said  sound  box,  and  65 
means  communicating  with  said  equalizer 
for  supplying   air   under  pressure   to  said 
sound  box  through  said  equalizer. 

11.  In  a  sound  reproducer,  the  combina- 
tion with  a  rotary  record  support  of  a  sound  70 

box  arranged  to  swing  across  the  same,  a 
stationary  pressure  equalizer,  a   stationary 
filter,  and  means  for  forcing  a  fluid  current 
to  said  sound  box  through  said  equalizer  and 
filter.  75 

12.  In  a  sound  reproducer,  the  combina- 
tion with  a  sound  box,  of  means  for  purify- 

ing a  fluid  current,  and  means  communicat- 
ing with  said  sound  box  through  said  first 

mentioned  means  for  supplying  said  sound  80 
box  with  a  fluid  current,  said  sound  box 
being  arranged  to  move  with  respect  to  said 
purifying  means  when  said  sound  box  is  in 

operation. 
13.  In  a  sound  reproducer,  the  combina-  85 

tion  with  a  swinging  sound  box  arm,  of  a 
sound  box  carried  thereby,  a  stationary  fil- 

ter and  a  blower  communicating  with  said 
sound  box  through  said  filter  for  supplying 
said  sound  box  with  a  fluid  current.  90 

14.  In  a  sound  reproducer,  the  combina- 
tion with  a  movable  sound  box,  of  a  station- 
ary separator  and  means  communicating 

with  said  sound  box  through  said  separator 
for  supplying  said  sound  box  with  a  fluid  95 
current. 

15.  In  a  sound  reproducer,  the  combina- 
tion with  a  movable  sound  box,  of  a  station- 
ary filter,  a  stationary  pressure  equalizer,  a 

stationary  separator,  and  a  blower  communi-  100 
eating  with  said  sound  box  through  said 
filter,  said  equalizer  and  said  separator,  for 

supplying  said  sound  box  with  a  fluid  cur- 
rent. 

16.  In  a  talking  machine,  the  combination  105 
with  a  cabinet  providing  two  compartments, 
a  rotary  record  support  carried  by  said  cabi- 

net and  arranged  outside  of  said  compart- 
ments, movable  sound  reproducing  means 

arranged  to  cooperate  with  a  record  on  said  110 
support,  actuating  means  for  said  support 
in  one  of  said  compartments,  an  air  com- 

pressor in  the  other  of  said  compartments, 
and  means  arranged  to  conduct  air  from 
said  compressor  to  said  sound  reproducing  115 
means  and  including  means  supported  inde- 

pendently of  said  sound  reproducing  means 
for  removing  impurities  from  said  air. 

17.  In  a  talking  machine,  the  combina- 
tion with  a  cabinet  providing  two  compart-  120 

ments,  a  rotary  record  support  carried  by 
said  cabinet  and  arranged  outside  of  said 
compartments,  movable  sound  reproducing 
means  arranged  to  cooperate  with  a  record 
on  said  support,  actuating  means  for  said  125 
support  in  one  of  said  compartments,  an  air 
compressor  in  the  other  of  said  compart- 

ments, and  means  arranged  to  conduct  air 
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from  said  compressor  to  said  sound  repro- 
ducing means  and  including  means  sup- 

ported independently  of  said  sound  repro- 
ducing means  for  removing  impurities  from 

said  air,  and  means  supported  independently 
of  said  sound  reproducing  means  for  equal- 

izing the  pressure  of  said  air. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  9th  day  of  March  A.  D.  1907. 

WILBURN  N.  DENNISON. 

Witnesses : 
Alston  B.  Moulton, 
Alexander  Park. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 

('
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WILBURN-  N.   DENNISON,    OF   MERCHANT  VILLE,    NEW   JERSEY,   ASSIGNOR  TO   VICTOR 
TALKING  MACHINE  COMPANY,  A  CORPORATION  OF  NEW  JERSEY. 

TALKING-MACHINE. 

1,150,347. Specification  of  Letters  Patent.  Patented  Aug.  17,  1915. 

Original  application  filed  March  8,  1806,  Serial  No.  304,836.    Divided  and  this  application  filed  March  28, 
1912.     Serial  No.  686,825. 

Tv  oil  whom  it  may  concern: 
Be  it  known  that  I,  Wilburn  N.  Denni- 

son,  a  citizen  of  the  United  States,  and  a 
resident  of  Merchantville,  New  Jersey,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Talking-Machines,  of  which  the 

following  is  a  specification,  this  application 
being  a  division  of  application  Serial  No. 
30-1,836,  filed  March  8,  1906. 

10  This  invention  relates  to  talking  machines 
of  the  type  commonly  known  as  pneumatic, 
and  in  which  sound  waves  are  impressed 
upon  a  fluid  current  by  means  cooperating 
with  a  sound  record. 

15  The  main  objects  of  this  invention  are,  to 

provide  an  improved  pneumatic  talking  ma- 
chine, simple  and  durable  in  construction 

and  highly  efficient  in  operation ;  to  provide 
in  a  pneumatic  talking  machine  an  improved 

20  sound  box  or  sound  reproducer,  and  an  im- 
proved mounting  therefor;  to  provide  in  a 

pneumatic  sound  box  an  improved  valve 
and  means  for  balancing  the  same;  to  pro- 

vide in  a  pneumatic  sound  box  means  for 
25  delicately  and  accurately  controlling  the 

i'ow  of  a  fluid  current  therethrough;  and 
to  provide  other  improvements  as  will  ap- 

pear hereinafter. 
In  the  accompanying  drawings,  Figure  1 

30  is  a  fragmentary  perspective  view  of  a  talk- 
ing machine  constructed  in  accordance  with 

this  invention;  Fig.  2  a  fragmentary  central 
sectional  view  of  a  portion  of  the  same ;  Fig. 
3  ;i  fragmentary  end  view  of  an  improved 

35  sound  box  forming  part  of  this  invention; 
Fig.  4  a  sectional  view  taken  on  the  line  4 — 4 
of  Fig.  3 ;  Fig.  5  a  sectional  view  taken  on  line 
5 — 5  of  Fig.  3;  Fig.  6  a  perspective  view 
showing  parts  of  the  same  separated  from 

40  each  other;  Fig.  7  an  end  view  of  a  detail 
of  the  sound  box;  and  Figs.  8  and  9  are 
perspective  views  of  details  of  the  same. 

Keferring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  cabinet 

•15  20,  upon  which  is  mounted  the  usual  or  any 
suitable  turn-table  21,  for  carrying  the  usual 

•jix      or  any  suitable  sound  record  22,  the  turn- 
table  being   rotated   by  the   usual   driving 

mechanism    (not   shown),   mounted   in   the 
50  cabinet  20. 

Projecting  rearwardly  and  upwardly  from 
the  cabinet  20  is  a  bracket  23,  secured  to  the 
upper  end  of  which  and  projecting  inwardly 
therefrom  is  a  horizontal  ring  or  annular 

support,  23'.  Depending  from  the  ring  23',  55 
is  the  larger  end  of  a  tapering  hollow  sound 
box  arm  of  tone  arm  24,  which  is  mounted  to 
swing  in  a  horizontal  plane  about  a  vertical 

pivot  24',  carried  by  the  outer  portion  of 
the  bracket  23  and  engaging  the  under  por-  GO 
tion  of  the  larger  end  of  the  tone  arm.  Pro- 

jecting upwardly  from  the  ring  23',  and 
carried  thereby,  is  a  sound  amplifying  horn 
25,  communicating  with  the  tone  arm  24. 

For  supporting  a  sound  box  in  communi-  65 
cation  with  the  smaller  free  end  of  the  tone 

arm  24,  and  for  supplying  the  sound  box  with 
a  fluid  current,  the  smaller  end  of  the  tone 
arm  terminates  in  a  transverse  tubular  hori- 

zontal connection  or  support  27,  rigidly  se-  7  0 
cured  thereto.    The  free  end  of  the  tone  arm 
24  is  open  and  registers  with  an  opening 
provided  therefor  through  the  wall  of  the 
transverse  tubular  support  27.     Projecting 
laterally    in   opposite   directions   from   the  7  5 
ends  of  the  support  27,  are  two  U-shaped 
oppositely   disposed   tubes,  28   and  29,  the 
inner  ends  of  which  are  coaxial  with  the 
tubular  support  27,  and  the  outer  ends  of 
which  are  coaxial  with  and  firmly  attached  80 
to  the  opposite  ends  respectively  of  a  sound 
box  30.     One,  28,  of  these  U-shaped  tubes 
forms  a  supply  tube  for  the  sound  box  30, 
and  the  other,  29,   U-shaped  tube  forms  a 
discharge  pipe  for  the  sound  box.     The  U-  85 
shaped  supply  tube  28  communicates  with 
a  supply  pipe  31,  which  extends  rearwardly 
from  the  tubular  support  27  substantially 
parallel  to  the  sound  box  arm  24.    The  front 
end  of  the  supply  pipe  31  is  open  and  is  se-  90 
cured  in  an  opening  provided  therefor  in 
the  wall  of  the  tubular  support  27,  this  end 
of  the  pipe  31  being  flush  with  the  inner  sur- 

face of  the  support  27.    The  rear  portion  of 
the  supply  pipe  31   is  rigidly  secured  to  95 
the  larger  end  of  the  tone  arm  24,  curves 
downwardly,  and  terminates  in  communica- 

tion with  a  piece  of  rubber  or  other  flexible 

tubing  31',  secured  thereto  and  by  which  it 
is  connected  to  a  suitable  fluid  compressor  100 
or  other  source  of  fluid  supply  shown  dia- 

grammatically  in  reduced  form  at  28'. 
For  connecting  the  U-shaped  tubes  28 

and  29  rotatably  to  the  tubular  support  27, 
the  inner  portion  of  the  U-shaped  tube  29,  105 
forming  the  discharge  passage  between  the 
sound  box  and  the  tone  arm,  is  reduced 
in  diameter  and  is  extended  entirely  through 
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the  tubular  support  27,  fitting  snugly  but  ro- 
tatably  therein,  and  held  against  longitudi- 

nal movement  therein  by  means  of  a  collar 

31",  threaded  over  the  projecting  end  of 
5  the  U-shaped  tube  29  and  abutting  against 

the  adjacent  end  of  the  tubular  support  27, 

and  a  collar  31"'  surrounding  the  reduced 
portion  of  the  U-shaped  tube  29  and  engag- 

ing upon  its  outer  side  against  the  shoulder 
10  between  the  reduced  inner  portion  of  the 

U-shaped  tube  29  and  its  main  portion,  and 
upon  its  inner  side  against  the  adjacent  end 
of  the  tubular  support  27. 

The  inner  end  of  the  U-shaped  tube  28 
15  abuts  against  the  inner  end  of  the  U-shaped 

discharge  tube  29,  and  is  rigidly  connected 
thereto  by  means  of  a  short  tube,  one  end, 
32,  of  which  is  closed  and  fits  snugly  within 
the  end  of  the  U-shaped  discharge  tube  29, 

20  and  the  other  end  of  which  is  open  and  fits 

snugty  in  the  inner  end  of  the  U-shaped 
supply  tube  28.  The  closed  end  32  of  this 
short  tube  is  arranged  between  the  free  end 
of  the  tone  arm  24  and  the  adjacent  end  of 

25  the  supply  pipe  31,  dividing  the  interior  of 
the  tubular  support  27  into  two  chambers, 

32'  and  32",  one,  32',  of  which  communi- 
cates with  the  adjacent  end  of  the  supply 

pipe    31    through    a   substantially    circular 
30  opening  through  the  cylindrical  walls  of  the 

short  tube  32  and  containing  tube  29,  which 
registers  with  a  corresponding  opening  lead- 

ing through  the  tubular  support  27,  when 
the  sound  box  is  in  operative  position.    The 

35  other,  32",  of  these  chambers  communicates 
with  the  open  free  end  of  the  tone  arm  24 
through  a  substantially  circular  opening 
provided  through  the  cylindrical  wall  of  the 
U-shaped  tube  29,  which  registers  with  the 

40  opening  in  the  end  of  the  tone  arm  24  when 
the  sound  box  is  in  operative  position.  By 
this  construction  the  sound  box  30  is  free 
to  oscillate  in  a  vertical  plane  about  the 
longitudinal  axis  of  the  tubular  support  27, 

45  and  also  may  swing  laterally  across  the  rec- 

ord about  the  vertical  pivot  24'  of  the  tone arm  24. 

One  form  of  pneumatic  sound  box  con- 
structed in  accordance  with  this  invention 

50  comprises  (see  Figs.  3  to  9)  a  cylindrical 
casing  33,  open  at  its  inner  end  and  closed 
at  its  outer  end,  and  provided  at  its  closed 
end  with  a  projecting  tubular  portion  34, 
coaxial   therewith    and   telescoping   tightly 

55  within  the  outer  end  of  the  U-shaped  supply 
tube  28  and  forming  an  inlet  for  the  sound 
box  when  the  sound  box  is  in  operation. 

For  spreading  and  distributing  the  fluid 
current  in  the  sound  box,  there  is  arranged 

60  within  the  casing  33,  and  coaxial  therewith, 
a  conical  deflector  35,  the  apex  of  which 
faces  toward  the  inlet  of  the  sound  box 

formed  by  the  tubular  projection  34.  This 
conical  deflector  is  slightly  less  in  diameter 

65  than  the  internal  diameter  of  the  casing  33, 

and  is  mounted  upon  a  stud  36,  coaxial 
therewith  and  projecting  inwardly  there- 

from, and  the  inner  end  of  which  is  sup- 
ported by  a  spider  comprising  arms  37,  pro- 
jecting radially  from  the  stud  36,  and  the 

outer  ends  of  which  are  integral  with  or  se- 
cured to  a  cylindrical  ring  38,  which  fits 

snugly  within  the  interior  of  the  casing  33. 
For  filtering  the  fluid  current  as  it  passes 

through  the  sound  box,  and  for  equalizing 
its  pressure,  there  is  provided  a  foraminated 
diaphragm  40,  preferably  consisting  of  a 
piece  of  closely  woven  silk  fabric,  the  mar- 

gin of  which  is  clamped  between  the  inner 
cylindrical  surface  of  the  ring  38,  support- 

ing the  deflector  35,  and  the  outer  cylindri- 
cal surface  of  a  second  cylindrical  ring  39, 

telescoping  therein,  the  rear  edges  of  the 
two  rings  being  preferably  flush. 

The  open  end  of  the  casing  33  is  reduced 
externally  in  diameter  and  the  reduced  por- 

tion is  provided  with  screw  threads  41, 
which  engage  corresponding  internal 
threads  of  a  cap  or  cover  42.  The  cap  or 
cover  is  provided  with  a  cylindrical  tubu- 

lar extension  43,  projecting  outwardly 
therefrom,  coaxial  therewith,  and  of  less  di- 

ameter than  the  cap,  and  Avhich  telescopes 
tightly  within  the  U-shaped  discharge  tube 
29,  forming  an  outlet  for  the  sound  box. 

For  impressing  sound  waves  on  a  fluid 
current  passing  thi'ough  the  sound  box, 
there  is  provided  a  flat  circular  valve  seat 
44,  which  is  arranged  coaxially  with  and  'n 
a  plane  perpendicular  to  the  longitudinal 
axis  of  the  sound  box,  and  between  the  dia- 

phragm 40  and  the  inner  surface  of  the 
cover  42. 

The  marginal  portion  of  the  valve  seat 
44  is  clamped  in  an  annular  internal  groove 
provided  therefor  between  the  sound  box 
casing  33  and  its  cover  42.  The  valve  seat 
is  held  in  a  predetermined  position  with 
respect  to  the  cover  by  means  of  a  position- 

ing pin  45,  projecting  through  and  rigidly 
secured  to  the  valve  seat  and  engaging  in 
an  opening  47  in  the  inner  side  of  the  cover, 
and  the  valve  seat  is  thus  prevented  from 
rotating  with  respect  to  the  cover  as  the 
cover  is  being  rotated  into  position  upon,  or 
is  being  removed  from,  the  casing  33. 

The  valve  seat  44  is  provided  centrally 
with  one  or  more  openings  or  ports.  When 
a  plurality  of  ports  are  used,  they  may  be 
in  the  form  of  a  series  of  parallel  narrow 
slits  or  openings  51,  which  preferably  ex- 

tend over  an  area  somewhat  greater  than 
the  transverse  sectional  area  of  the  opening 
through  the  tubular  extension  43  forming 
the  outlet  of  the  sound  box,  for  a  purpose 
hereinafter  explained. 

Cooperating  with  the  valve  seat  44,  and 
between  the  valve  seat  and  the  adjacent 
inner  surface  of  the  cover  42  of  the  sound 

box  casing,  is  a  valve  52,  which  is  actuated 
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by  a  stylus  bar  50,  actuated  by  a  stylus  50', 
which  engages  in  the  usual  socket  62  of  the 
stylus  bar  and  which  is  held  in  place  there- 

in, as  usual,  by  a  set-screw  62',  and  which 
5  cooperates  with  a  sound  record  22,  as  de- scribed hereinafter. 

The  valve  52  is  preferably  in  the  form  of 
a  thin,  flat  plate  or  sheet  of  metal,  prefer- 

ably flexible,  in  which  is  arranged  a  series  of 
10  slits  or  openings  53,  similar  to  the  openings 

51  in  the  valve  seat  44,  and  so  arranged  that 
when  the  valve  is  in  operative  position  on  its 
seat  44  the  bridges  between  the  openings  of 
the  one  register  with  and  normally  cover 

15  the  openings  of  the  other.  To  provide  a 
suitable  space  to  receive  the  valve  and  the 
stylus  bar,  the  inner  surface  of  the  cover  42 
is  provided  with  a  shallow  recess  or  de- 

pressed portion  42',  adapted  to  receive  the 
20  valve,  and  in  which  is  located  a  recess  48  ex- 

tending radially  with  respect  to  the  cover 
and  adapted  to  receive  the  inner  end  of  the 
stylus  bar  50  and  communicating  with  a  ra- 

dially  extending   opening  49   through   the 
25  cylindrical  Avail  of  the  cover,  and  through 

which  the  stylus  bar  projects  outwardly 
from  the  sound  box  casing. 

For  securing  the  stylus  bar  50  to  the  valve 
52,  the  valve  is  preferably  provided  with  a 

30  lug  54,  brazed  or  otherwise  secured  thereby, 
and  provided  with  an  aperture  55,  within 
which  the  inner  end  of  the  stylus  bar  50  is 

snugly  fitted  and  also  secured  by  a  set-screw 
50  extending  through  the  lug  and  engaging 

35  the  stylus  bar. 
The  stylus  bar  50  is  mounted  to  oscillate 

upon  a  tension  spring  57,  which  passes  trans- 
versely through  the  stylus  bar  and  which  is 

provided  at  its  opposite  ends  with  ears  58, 
40  which  are  secured  to  the  valve  seat  44  by 

means  of  screws  threaded  as  at  59  into  the 
valve  seat,  thus  securing  the  spring  57  to  the 
valve  seat. 

To  prevent  displacement  of  the  valve  in 
45  its  own  plane,  there  is  attached  to  the  valve 

seat  a  screw  60,  which  passes  through  an 

opening  60'  provided  therefor  in  the  valve, 
and  to  hold  the  valve  yieldingly  against  its 
seat  the  screw  60  may  be  provided  with  a 

50  head  and  a  spring  or  rubber  washer  61  may 
be  interposed  between  the  head  of  the  screw 
and  the  outer  surface  of  the  valve.  When 
the  stylus  bar  is  oscillated  by  cooperation 
with   the   sound   record,  the   valve   will  be 

55  flexed  between  the  tension  spring  57.  upon 
which  it  is  mounted,  and  the  outer  end  of 
the  valve,  the  flexed  portion  being  slightly 
lifted  from  its  seat  and  permitting  the  fluid 
current  to  pass  through  the  valve.  The 
screw  60  and  washer  61  may,  however,  be 
dispensed  with  and  the  valve  be  permitted 
to  vibrate  freely  upon  the  tension  spring  57. 

In  the  above  described  construction  the 
inner  surface  of  the  cover  42  is  spaced  from 
the  opposite  outer  surface  of  the  valve  52 

only  a  sufficient  distance  to  permit  of  the 
free  oscillation  of  the  valve,  and  to  provide 

a  narrow  passage  for  the  fluid  current  be- 
tween the  valve  and  the  wall  of  the  cover. 

In  practice  the  distance  between  the  valve  70 
and  the  adjacent  wall  of  the  cover,  when 
the  valve  is  in  contact  with  its  seat,  is  pref- 

erably only  about  3/1000  of  an  inch.  The 
object  of  this  construction  is  to  trap  air 
passing  between  the  valve  and  the  cover  to  75 
form  a  cushion  for  the  valve. 

In  the  operation  of  this  invention,  air 
or  any  other  suitable  fluid  is  conducted 

through  the  flexible  tube  31',  supply  pipe 
31,  chamber  32'  and  curved  supply  tube  28  30 
into  the  interior  of  the  sound  box  casing,  33, 
where  the  air  impinges  against  the  convex 
surface  of  the  conical  deflector  35,  by  which 
it  is  spread  and  directed  toward  the  cylin- 

drical wall  of  the  sound  box  casing.  The  85 
air  then  passes  between  the  cylindrical  Avail 
of  the  sound  box  casing  and  the  outer  edge 
of  the  deflector  35  and  is  delivered  radially 
inwardly  against  the  diaphragm  or  screen 
40,  striking  the  outer  portions  of  the  screen  90 
first.  The  air  then  passes  through  the 
screen  40  into  the  openings  or  ports  51  in  the 
valve  seat  44.  The  deflector  35  therefore 
acts  in  cooperation  with  the  screen  40  to  in- 

sure a  uniform  distribution  of  the  air  95 
through  the  ports  of  the  valve  seat.  If 

some  such  proA-ision  Avere  not  made  for 
spreading  or  distributing  the  air  in  the 
sound  box,  the  air  would  impinge  directly 
upon  the  inner  side  of  the  valye  seat  and  100 
Avould  pass  through  the  various  openings  in 
the  valve  seat  and  valve  at  various  speeds, 
more  air  passing  through  the  middle  of  the 
valve  than  through  the  outer  portions  there- 

of. After  passing  through  the  valve  seat,  105 
some  of  the  air  then  passes  through  the  cor- 

responding openings  53  of  the  valve ;  the  re- 
maining portion  of  the  air.  howeA'er,  passing 

through  the  space  between  the  valve  seat 
and  the  valve  as  the  A-ah'e  is  oscillated  and  110 
flexed,  and  around  the  margin  of  the  A"alve 
and  between  the  valve  and  the  inner  surface 

of  the  coA'er  42. 
The  portion  of  the  air  which  passes 

through  the  central  portion  of  the  valve  will  115 
continue  directly  out  through  the  tubular 
outlet  43  of  the  sound  box,  and  the  portions 

of  the  air  which  pass  around  the  vah'e  or 
through  the  outer  openings  of  the  A-ah-e  will 
first  be  deflected  by  the  inner  surface  of  the  120 
cover  42  to  cushion  the  valve,  and  will  then 
pass  out  through  the  tubular  outlet  43  of  the 
sound  box,  mingling  with  the  air  that  has 
passed  through  the  central  portion  of  the 
valve.  From  the  tubular  outlet  43  of  the  125 
sound  box,  the  air  passes  through  the  U- 
shaped  discbarge  tube  29  and  through  the 
circular  opening  in  the  inner  portion  of  the 
tube  and  into  the  tone  arm  24,  from  whence 

it  is  delivered  from  the  deA'ice  through  the  13° 
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amplifier  25.  It  is  therefore  evident  that 
the  amount  of  air  which  is  permitted  to  pass 
through  the  sound  box  will  be  constantly 
varied  by  the  oscillations  of  the  valve,  ac- 

5  tuated  when  in  operation  by  the  stylus  bar 
and  stylus  oscillated  by  and  in  accordance 
with  a  sound  record,  and  consequently  that 
vibrations  corresponding  to  the  sound  waves 
recorded  on  the  record  will  be  set  up  in  the 

10  air  passing  through  the  sound  box  by  this 
oscillation  of  the  valve.  It  is  also  evident 

that  the  sound  box  may  be  inverted  from  an 
operative  position  with  its  stylus  in  contact 
with  a  record,  into  an  inoperative  position 

15  where  it  will  rest  upon  the  free  end  of  the 
tone  arm  24,  and  that  by  thus  inverting  the 
sound  box,  the  opening  in  the  free  end  of 
the  tone  arm  24  and  the  opening  in  the  cor- 

responding adjacent  end  of  the  supply  pipe 
20  will  be  closed  and  the  flow  of  current 

through  the  sound  box  will  be  stopped. 
This  inversion  of  the  sound  box  therefore 
effects  the  double  function  of  moving  the 
sound  box  into  an  inoperative  position,  and 

25  of  stopping  the  flow  of  the  fluid  current 
therethrough,  or,  in  other  words,  when  the 
sound  box  is  inverted  into  an  inoperative 
position,  the  flow  of  the  fluid  current 
through    the    sound    box    is    automatically 

30  stopped  and  a  waste  of  power  is  prevented. 
This  invention  is  not  limited  in  its  appli- 

cation to  the  particular  construction  herein- 
before described,  but  may  be  applied  in 

other  forms  to  meet  various  conditions,  with- 
35  out  departing  from  the  spirit  of  this  in- 

vention or  the  scope  of  the  appended  claims. 
Having  thus  described  my  invention, 

what  I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States  is : 

40  1.  The  combination  with  a  sound  box  pro- 
vided with  means  for  conveying  a  fluid  cur- 

rent therethrough,  of  means  whereby  said 
current  is  stopped  by  raising  the  sound  box 
from  its  operative  position. 

4o  2.  The  combination  with  a  sound  box, 
provided  with  an  orifice,  of  means  for  con- 

veying a  fluid  current  through  the  said  ori- 
fice and  means  whereby  the  flow  of  current 

is  stopped  when  the  sound  box  is  moved  out 
of  its  operative  position,  said  latter  means 
comprising  a  valve  connected  to  the  sound 
box. 

3.  The  combination  with  a  sound  box  pro- 
vided with  a  passage  therethrough,  of  means 

arranged  to  convey  a  fluid  current  through 
said  sound  box,  said  means  comprising  an 

inner  and  an  outer  tube,  said  tubes  being- 
provided  with  openings  which  register  with 
each  other  when  the  sound  box  is  in  its  op- 
erative  position  and  which  are  closed  when 
the  sound  box  is  lifted  out  of  its  operative 
position. 

4.  The  combination  with  a  sound  box, 
provided  with  an  inlet  and  an  outlet  orifice, 
of  U  tubes  secured  to  said  sound  box  over 

said  inlet  and  outlet  orifices,  and  a  sleeve 
pivot  ally  connected  to  the  outer  ends  of  said 
U  tubes,  said  sleeve  being  provided  with  in- 

let and  outlet  orifices  and  one  of  the  said 
U  tubes  having  orifices  which  register  with  ;  o 
the  orifices  of  said  sleeve  when  the  sound 

box  is  in  its  operative  position.  ,;— 

5.  The   combination   with   a   sound  box,  ™ provided  with  an  inlet  and  an  outlet  orifice 
of  two  tubes  secured  to  said  sound  box  over  75 
said  orifices  respectively,  a  supply  pipe  piv- 
otally  connected  to  one  of  said  tubes  and  a 
sound  amplifier  pivotally  connected  to  the 
other  of  said  tubes. 

6.  In  a  talking  machine,  the  combination  80 
with  a  sound  box  provided  with  a  passage 
therethrough,  of  a  U-shaped  tube  engaging 
at  one  end  one  side  of  said  box  and  com- 

municating with  said  passage,  a  source  of 
fluid  supply  communicating  with  said  U-  85 
shaped  tube,  a  U-shaped  tube  engaging  at 
one  end  the  other  side  of  said  box  and  com- 

municating with  said  passage,  and  a  mov- 
able sound  box  arm  connected  to  said  tubes. 

7.  In  a  talking  machine,  the  combination  90 
with  a  sound  box  provided  with  an  inlet 
orifice  and  an  outlet  orifice,  of  a  U-shaped 
tube  secured  to  said  sound  box  over  each  of 

said   orifices,   and   a   sleeve  pivotally   con- 
nected to  the  outer  ends  of  said  U-shaped  95 

tubes,  said  sleeve  being  provided  with  an 
inlet  orifice  and  an  outlet  orifice,  and  one  of 
the  said  U-shaped  tubes  having  an  orifice 
which  registers  with  an  orifice  of  said  sleeve 
Avhen  the  sound  box  is  in  its  operative  posi-   100 
tion,  and  which  is  closed  when  the  sound  box 
is  moved  to  rotate  the  said  U-shaped  tubes 
with  respect  to  said  sleeve. 

8.  In  a  talking  machine,  the  combination 
with  a  hollow  sound  box  arm,  of  a  trans-  105 
verse  tubular  support  secured  to  one  end  of 
said  arm,  a  discharge  tube  mounted  in  and 
rotatable  with  respect  to  said  support  and 
communicating  with  said  arm,  a  supply  pipe 
connected  to  said  transverse  tube,  a  supply   HO 
tube  rotatable  coaxially  with  said  discharge 
tube  and  communicating  through  said  trans- 

verse tube  with,  said  supply  pipe,  and  a 
pneumatic  sound  reproducer  carried  by  and 
forming  a  means  of  communication  between  115 
said  discharge  tube  and  said  supply  tube. 

9.  In  a  talking  machine,  the  combination 
with  a  fixed  support,  of  an  arm  mounted  to 
swing  with  respect  thereto,  a  sound  box  car- 

ried by  and  movable  with  respect  to  said  120 
arm,  and  means  mounted  to  swing  on  an  axis 
coincident  with  the  axis  of  said  arm,  for 

supplying  said  sound  box  with  a  fluid  cur- 
rent. %J 

10.  In  a  talking  machine,  the  combination  125 
with  a  hollow  movable  sound  box  arm  of  a 
sound  box  supported  thereby  and  movable 
with  respect  thereto  and  provided  with 
means  for  impressing  sound  waves  upon  a 

fluid  current,  a  tubular  conveyer  for  supply-  130 
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ing  a  fluid  current  to  said  sound  box,  a 
curved  tubular  connection  through  which 
said  conveyer  communicates  with  said  sound 
box,  and  a  curved  tubular  connection  be- 

5  tween  said  sound  box  and  said  sound  box 
arm  through  which  said  sound  box  commu- 

nicates with  said  sound  box  arm,  said  curved 

tubular  connections  being  movable  with  re- 
spect to  said  sound  box  arm. 

10  11.  In  a  talking  machine,  the  combination 
with  a  sound  box,  of  a  pair  of  rotatively 
mounted  U-shaped  tubes  engaging  opposite 
sides  respectively  of  said  sound  box,  and 
means  for  supplying  one  of  said  tubes  with  a 

15  fluid  current,  the  other  of  said  tubes  acting 
as  an  outlet  for  said  box. 

12.  In  a  pneumatic  talking  machine,  the 
combination  with  a  fixed  support,  of  a  sound 
conducting  arm  mounted  thereon  to  swing 

20  on  a  fixed  axis,  a  sound  box  carried  by  said 
arm  and  movable  with  respect  thereto  and 
having  an  outlet  communicating  therewith, 
and  means  mounted  to  swing  coaxially  with 
said  arm  for  supplying  said  sound  box  with 

,  25   a  fluid  current. 
13.  In  a  talking  machine,  the  combination 

with  a  swinging  arm,  of  a  sound  box  car- 
ried thereby  and  movable  with  respect  there- 

to, an  air  supply  tube  in  communication 

'  30  with  said  sound  box  and  secured  to  said  arm, 
means  for  supplying  air  to  said  air  supply 
tube,  and  a  flexible  tube  connecting  said 
means  to  said  air  supply  tube. 

14.  In  a  sound  reproducer,  the  combina- 
35   tion  with  a  sound  box  having  an  aperture 

therein,  of  U-shaped  tubular  extensions  at 
each  end  of  said  sound  box,  a  sleeve  pivot- 
ally  connecting  the  two  ends  of  said  U  ex- 

tensions, said  sleeve  being  divided  into  two 
!  40  compartments,  a  fluid  supply  pipe  opening 

into  one  of  said  compartments,  sound  ampli- 
fying means  communicating  with  the  other 

of  said  compartments,  means  for  impelling 
a  current  of  air  through  said  supply  pipe, 

45  and  means  for  impressing  sound  waves  upon 
said  current  as  it  passes  through  said  sound 
box. 

15.  In  a  talking  machine,  the  combination 
with  a  sound  box  provided  with  a  passage 

50  therethrough,  of  a  U-shaped  tube  engaging 
at  one  end  one  side  of  said  box,  and  commu- 

nicating with  said  passage,  a  source  of  fluid 
supply  communicating  with  said  U-shaped 
tube,  a  U-shaped  tube  engaging  at  one  end 
the  other  side  of  said  box  and  communicat- 

ing with  said  passage  forming  an  outlet 
therefor,  the  other  ends  of  said  U-shaped 
tubes  being  in  axial  alinement,  and  sound 
conducting  means  by  which  said  other  ends 
are  supported  and  with  respect  to  which 
said  other  ends  are  rotatable. 

16.  In  a  talking  machine,  the  combination 
with  a  pneumatic  sound  box,  of  a  pair  of 
tubes  engaging  opposite  sides  respectively 
of  said  sound  box,  said  tubes  being  mounted 

to  oscillate  about  an  axis  parallel  to  the  Ion- . 
gitudinal  axis  of  said  sound  box,  and  means 
for  supplying  one  of  said  tubes  with  a  fluid 
current. 

17.  In  a  talking  machine,  the  combination  70 
Avith  a  sound  box  arm,  of  a  sound  box,  means 
connecting  said  arm  and  said  sound  box  and 
forming  an  inlet  and  an  outlet  for  said 
sound  box  and  engaging  axially  opposite 
sides  of  the  same,  said  means  being  movable  75 
with  respect  to  said  arm  to  permit  said 
sound  box  to  move  with  respect  to  said  arm, 
and  means  for  forcing  a  fluid  current  into 
said  sound  box  through  said  inlet. 

18.  In  a  talking  machine,  the  combination  80 
with  a  hollow  sound  box  arm,  of  a  sound 
box  supported  thereby  and  provided  with 
means    for   impressing   sound    undulations 
upon  a  fluid  current,  a  tubular  conveyer  for 
a  fluid  current  carried  by  said  arm,  a  curved  85 
tubular  connection  between  said  conveyer 
and  said  sound  box,  and  a  curved  tubular 
connection  between  said  sound  box  and  said 

arm  through  which  sound  waves  are  con- 
ducted from  said  box  to  said  arm,  said  90 

curved  tubular  connections  being  movable 
with  respect  to  said  arm  to  permit  said  box 
to  swing  with  respect  to  said  arm. 

19.  In  a  talking  machine,  the  combination 
with  a  hollow  sound  box  arm,  of  a  pneu-  95 
matic  sound  box,  a  tubular  connection  be- 

tween said  sound  box  and  said  arm  through 
which  said  box  communicates  with  the  arm, 
a  tubular  conveyer  for  a  fluid  current  car- 

ried by  said  arm,  and  a  tubular  connection  10° 
between  said  conveyer  and  said  sound  box 
and  forming  an  inlet  for  said  sound  box, 
said  connections  being  movable  with  respect 
to  said  arm  to  permit  said  sound  box  to 

swing  with  respect  to  said  arm.  105 
20.  In  a  talking  machine,  the  combination 

with  a  rotary  record  support,  of  a  hollow 
sound  box  arm  mounted  to  swing  in  a  fixed 
plane  across  said  support,  a  fluid  pressure 

pipe  connected  to  said  arm  and  carried  110 
thereby,  means  for  supplying  said  pipe  with 
fluid  under  pressure,  and  a  pneumatic  sound 
box  connected  to  said  arm  and  movable  with 
respect  thereto  toward  and  away  from  said 

record  support,  said  sound  box  having  an  115 
inlet  communicating  with  said  pipe  and  an 
outlet  communicating  with  said  arm. 

21.  In  a  talking  machine,  the  combination 
with  a  rotary  disk  record  support,  of  a 

sound  box  arm  mounted  to  swing  in  a  fixed  120 
plane  across  said  support,  a  pneumatic 
sound  box  connected  to  said  arm  and  mov- 

able with  respect  thereto  toward  and  away 
from  said  support,  and  means  for  supply- 

ing said  sound  box  with  a  fluid  current. 
22.  In  a  talking  machine,  the  combination 

with  a  rotary  disk  record  support,  of  a 
sound  box  arm  mounted  to  swing  in  a  fixed 
plane  across  said  support,  a  pneumatic 

sound  box  connected  to  said  arm  and  mov-  13° 
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able  with  respect  thereto  toward  and  away 
from  said  support,  and  means  carried  by 
said  arm  for  supplying  said  sound  box  with 
a  fluid  current. 

§  23.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  a  sound 
box  arm  mounted  to  move  across  said  sup- 

port, a  pneumatic  sound  box  connected  to 
said  arm  and  movable  with  respect  thereto 

10  toward  and  away  from  said  support,  and 
means  for  supplying  said  sound  box  with  a 
fluid  current. 

24.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  a  sound 

15  box  arm  mounted  to  move  across  said  sup- 
port, a  pneumatic  sound  box  connected  to 

said  arm  and  movable  with  respect  thereto 
toward  and  away  from  said  support,  and 
means  carried  by  said  arm  for  supplying 

20  said  sound  box  with  a  fluid  current. 
25.  In  a  talking  machine,  the  combination 

with  a  rotary  record  support,  of  means 
mounted  to  move  across  said  support,  a 
pneumatic    sound    box    connected    to    said 

25  means  and  movable  with  respect  thereto  to- 
Avard  and  away  from  said  support,  and 
means  for  supplying  said  sound  box  with  a 
fluid  current. 

26.  In  a  talking  machine,  the  combination 
30  with    a    rotary    record    support,    of    means 

mounted  to  move  across  said  support,  a 
pneumatic  sound  box  connected  to  and  car- 

ried by  said  means,  and  movable  with  re- 
spect thereto,  into  and  out  of  operative  po- 

35  sition  with  respect  to  a  record  on  said  sup- 
port, and  means  for  supplying  said  sound 

box  with  a  fluid  current. 
27.  In  a  talking  machine,  the  combination 

with  a  rotary  record  support,  of  means  rela- 
40  tively  movable  with  respect  to  said  sup- 

port, a  pneumatic  sound  box  connected  to 
and  carried  by  said  means  and  movable  with 
respect  thereto,  and  means  for  supplying 
said  sound  box  with  a  fluid  current. 

45  28.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  means  rela- 

tively movable  with  respect  to  said  support, 
a  pneumatic  sound  box  connected  to  and 
carried  by  said  means,  and  movable  with  re- 

50  spect  thereto,  into  and  out  of  operative  po- 
sition with  respect  to  a  sound  record  on  said 

support,  and  means  carried  by  said  first 
mentioned  means  for  supplying  said  sound 
box  with  a  fluid  current. 

55  29.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  a  tubular 
sound  box  arm  mounted  to  move  across  said 

support,  a  pneumatic  sound  box  carried  by 
and  communicating  with  said  arm  and  mov- 

60  able  with  respect  thereto  toward  and  away 
from  said  support,  and  means  for  supply- 

ing said  sound  box  with  a  fluid  current. 
30.  In  a  talking  machine,  the  combination 

with  a  rotary  record  support,  of  a  tubular 
66   sound  box  arm  pivoted  to  swing  across  said 

support,  a  pneumatic  sound  box  carried  by 
and  communicating  with  said  arm  and 
movable  with  respect  thereto  toward  and 
away  from  said  support,  and  means  for  sup- 

plying said  sound  box  with  a  fluid  current.  70 
31.  The   combination   with   a   pneumatic 

sound  box  provided  with  an  inlet  and  an  out-  9 
let,  of  two  tubes  secured  to  said  sound  box 
and  communicating  with  said  inlet  and  said 
outlet  respectively,  a  hollow  sound  conveyer  75 
forming  an  outlet  for  one  of  said  tubes,  and 
a  tubular  fluid  conveyer  arranged  to  deliver 
a  fluid  current  to  the  other  of  said  tubes, 
one  of  said  conveyers  being  movable,  and 
said  tubes  and  said  sound  box  being  ar-  80 
ranged  to  swing  with  respect  to  said  mov- 

able conveyer  about  a  common  axis. 
32.  The  combination  with  a  pneumatic 

sound  box  provided  with  an  inlet  and  an 
outlet,  of  two  tubes  secured  to  said  sound  85 
box  over  said  inlet  and  said  outlet  respec- 

tively, a  hollow  sound  conveyer  forming  an 
outlet  for  one  of  said  tubes,  and  a  tubular 
fluid  conveyer  for  supplying  the  other  of 
said  tubes  with  a  fluid  current,  said  tubes  90 
being  movably  connected  to  said  conveyers 
to  swing  in  unison  with  said  sound   box 
and  with  respect  to  said  conveyers  about  a 
common    axis,    and    said    conveyers    being 
mounted  to  swing  about  a  second  common  95 
axis. 

33.  In  a  talking  machine,  the  combination 
with  a  pneumatic  sound  box,  of  a  pair  of 
tubes  engaging  opposite  sides  respectively 
of  said  sound  box  and  forming  an  inlet  and  100 
an  outlet  therefor  respectively,  means  for 
supplying  one  of  said  tubes  with  a  fluid  cur- 

rent, and  a  movable  sound  box  arm  to  which 
said  tubes  are  movably  connected. 

34.  In  a  talking  machine,  the  combination  105 
with  a  movable  sound  box  arm,  of  a  pneu- 

matic sound  box,  means  connecting  said  arm 
and  said  sound  box  and  forming  an  inlet 
and  an  outlet  for  said  sound  box,  said  means 
being  movable  with  respect  to  said  arm,  and  HO 
means  for  supplying  a  fluid  current  to  said 
sound  box  through  said  inlet. 

35.  In  a  talking  machine,  the  combination 
with  a  record  support,  of  a  movable  mem- 

ber, a  pneumatic  sound  box  carried  by  said  115 
movable  member  and  movable  with  respect 
to  said  member  toward  and  away  from  said 
record  support  and  into  an  inoperative  po- 

sition, and  means  to  supply  said  sound  box 
with  a  fluid  current,  said  sound  box  being  12° 
supported  when  in  said  inoperative  position 
by  said  member. 

36.  In  a  talking  machine,  the  combination 
with  a  record  support,  of  a  movable  mem-  V 
ber,  a  pneumatic  sound  box  carried  by  said  125 
movable  member  and  invertible  with  respect 
to  said  movable  member  from  an  operative 
into  an  inoperative  position,  and  means  car- 

ried by  said  movable  member  for  supplying 

a  fluid  current  to  said  sound  box,  said  sound  135 
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box  being  entirely  supported  when  in  said 
inverted  position  by  said  movable  member. 

37.  In  a  talking  machine,  the  combina- 
tion  with   a   sound  box   provided   with   a 

5  passage  therethrough,  of  a  U-shaped  tube 
engaging  at  one  end  one  side  of  said  box 
and  communicating  with  said  passage,  a 
source  of  fluid  supply  communicating  with 
said  U-shaped  tube,  a  U-shaped  tube  engag- 

10  ing  at  one  end  the  other  side  of  said  box  and 
communicating  with  said  passage,  and  a 
movable  sound  box  arm  connected  to  the 
other  ends  of  said  tubes,  said  sound  box  and 

said  tubes  being  movable  in  unison  with  re- 
15  spect  to  said  arm. 

38.  In  a  talking  machine,  the  combination 
of  a  sound  box,  a  record  support,  means  for 
conveying  a  fluid  current  through  said 
sound  box,  said  sound  box  and  record  sup- 

20  port  being  relatively  movable,  and  means 
controlled  by  a  relative  movement  of  said 
sound  box  and  said  record  support  for  vary- 

ing the  flow  of  fluid  current. 
39.  In  a  talking  machine,  the  combina- 

25  tion  with  a  record  support  and  a  sound  box 
movable  with  respect  to  said  record  sup- 

port, of  means  for  conveying  a  fluid  cur- 
rent through  the  said  sound  box,  and  means 

actuated  by  said  relative  movement  of  the 
30  sound  box  Avith  respect  to  the  said  record 

support  for  varying  the  flow  of  said  fluid 
current. 

40.  In  a  talking  machine,  the  combina- 
tion with  a  record  support,  a  sound  box 

35  movable  with  respect  to  said  record  sup- 
port to  an  inoperative  position,  means  for 

conveying  a  fluid  current  through  said 
sound  box,  and  means  controlled  by  the 
movement  of  said  sound  box  to  an  inopera- 

40  tive  position  for  stopping  the  fluid  current. 
41.  In  a  talking  machine,  the  combination 

of  a  sound  box  having  a  passage  there- 
through for  a  fluid  current,  a  movable  arm, 

a  support  therefor,  and  articulative  means 
4  5  connecting  said  sound  box  and  said  arm  and 

including  fluid  supply  and  discharge  tubes 
communicating  with  the  opposite  ends  of 
the  said  passage. 

42.  In  a  talking  machine,  the  combination 
50  of   a  movable   arm,   a   support  therefor,   a 

sound  box  having  a  passage  therethrough 
for  a  fluid  current,  and  means  for  permit- 

ting said  sound  box  to  move  relatively  to 
said  arm,  to  assume  operative  and  inopera- 

55  tive  positions,  said  means  communicating 
with  the  ends  of  said  passage,  respectively, 
and  providing  an  inlet  and  an  outlet  for 
said  fluid  current. 

43.  In  a  talking  machine,  the  combination 
of  a  sound  box  having  a  passage  there-  60 
through,  a  movable  sound  box  arm,  a  sup- 

port therefor,  and  means  for  conveying  a 
fluid  current  through  said  sound  box,  said 
means  communicating  with  opposite  ends  of 
said  passage  and  being  pivoted  to  said  arm.  65 

44.  In  a  talking  machine,  the  combination 
of  a  sound  box  having  a  passage  there- 

through, a  movable  sound  box  arm,  a  sup- 
port therefor,  and  means  for  conveying  a 

fluid  current  through  said  sound  box,  said  70 

means  including  separate  tubes  communi- 
cating with  opposite  ends  of  said  passage 

and  pivoted  coaxially  to  said  arm. 
45.  In  a  pneumatic  talking  machine,  the 

combination  with  a  sound  box,  of  means  for  75 
supplying  a  fluid  current  thereto,  said 
sound  box  being  movable  into  and  out  of 
operative  position,  and  said  means  being 
rendered  inoperative  by  moving  said  sound 
box  from  its  operative  position.  80 

46.  In  a  sound  reproducer,  the  combina- 
tion of  a  sound  box  provided  with  an  open- 
ing therethrough,  U-shaped  extensions  at 

the  ends  of  said  sound  box,  a  sleeve  pivot- 
ally  connecting  the  outer  ends  of  said  U  85 
tubes,  a  partition  dividing  said  sleeve  into 
two  compartments,  a  hollow  taper  arm  ex- 

tending from  one  of  said  compartments, 
sound  amplifying  means  communicating 
with  said  taper  arm,  a  supply  pipe  com-  90 
municating  with  the  other  of  said  compart- 

ments, a  flexible  tube  communicating  with 
said  supply  pipe,  means  for  supplying  a 
fluid  current  to  said  tube,  and  a  valve  over 
the  opening  of  said  sound  box  for  im-  95 
pressing  sound  waves  upon  the  fluid  current. 

47.  In  a  pneumatic  talking  machine,  the 
combination  with  a  sound  box,  of  an  air 

supply  tube,  and  means  actuated  by  mov- 
ing said  sound  box  for  closing  said  air  sup-  100 

ply  tube. 48.  In  a  talking  machine,  the  combina- 
tion  with   a   sound   box   provided   with   a 

passage  therethrough,  of  a   U-shaped  tube 
engaging  at  one  end  one  side  of  said  sound  105 
box  and  communicating  with  said  passage, 
a  U-shaped  tube  engaging  at  one  end  the 
other  side  of  said  sound  box  and  communi- 

cating with  said  passage,  and  a  movable 
sound  box  arm  connected  to  said  tubes.  ]  10 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  22nd  day  of  March,  1912. 

WILBUEN  N.  DENNISON. 
Witnesses : 

John  D.  Myers, 
Dean  S.  Renwick. 

Copies  of  this  patent  may  be  obtained  for  five  cents 
Washingt 

each,  by  addressing  the  "Commissioner  of  Patents, 

on,  D.  C." 
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To  oil  ivhom,  it  may  concern: 
Be  it  known  that  I,  Archie  B.  Walker, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Chicago,  county  of  Cook, 

5  and  State  of  Illinois,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Keproducing  Instruments,  of  which  the  fol- 

lowing is  a  specification. 
My  invention  relates  to  improvements  in 

1 0  sound  reproducing  instruments  and  more  es- 
pecially to  sound  reproducing  instruments 

emplo^yed  as  a  means  for  reproducing  dicta- 
tion by  stenographers  or  typewriters,  the 

object  of  the  invention  being  to  facilitate 
the  reproduction  of  such  dictation. 

The  invention  consists  in  the  combinations 

and  arrangements  of  parts  hereinafter  de- 
scribed and  claimed. 

The  invention  will  be  best  understood  by 
reference  to  the  accompanying  drawing 
forming  a  part  of  this  specification,  and  in 
which- — 

Figure  1  is  an  end  view  of  a  sound  repro- 
ducing instrument  with  portions  broken 

25  away  and  others  in  section.  Fig.  2,  a  top 
plan  view  of  a  marking  attachment  attached 
to  said  instrument,  and  Fig.  3,  a  partial  sec- 

tion taken  on  line  x — x  of  Fig.  2. 
The  attachment  is  shown  as  used  in  con- 

30  junction  with  an  ordinary  sound  reproduc- 
ing instrument  now  on  the  market  and 

known  as  the  "  dictaphone."  This  instru- 
ment comprises  a  suitable  base  or  box  1  con- 

taining the  operating  mechanism  of  the  in- 
strument: a  mandrel  2;  a  record  cylinder  3 

on  said  mandrel;  a  traveling  carriage  4  and 
a  speaking  tube  5,  all  arranged  to  operate 
in  the  usiial  manner,  the  carriage  4  being 
provided  with  the  usual  means  for  recording 
sound  on  cylinder  3  or  for  audibly  repro- 

ducing said  sound  as  is  usual  in  such  ma- 
chines. 

As  stated  above  the  sound  reproducing 
instrument  is  old  and  well  known,  consti- 

4  5  tutes  no  part  of  my  present  invention,  ex- 
cept in  so  far  as  it  enters  into  the  combina- 
tion and  needs  no  further  description  here. 

The  preferred  form  of  attachment  illus- 
trated in  the  accompanying  drawing  consti- 

tutes a  supporting  bracket  or  arm  6  secured 
to  the  lower  rear  portion  of  carriage  4  and 

50 

projecting  forwardly  under  cylinder  3  to 
the  forward  edge  of  base  1,  where  it  is 
turned  upwardly  and  provided  with  a  pivot 

7  pivotally  mounting  a  substantially  U-  55 
shaped  plunger  frame  8  thereon.  The  lower 
edges  of  frame  8  are  provided  with  grooves 
9  running  on  the  upturned  edges  10  of  a 
channel  member  11  mounted  at  the  upper 
forward  edge  of  base  1.  Two  depressible  60 
spring  held  marking  plungers  12  and  13  are 
mounted  to  slide  vertically  in  frame  8  so  as 
to  permit  the  lower  ends  of  said  plungers  to 
contact  with  the  bottom  of  channel  member 

11.  Each  of  the  plungers  12  and  13  is  pro-  65 
vided  at  its  lower  end  with  a  marking  head 
14,  said  marking  heads  being  provided  with 
distinctive  marking  means,  in  the  present 
instance,  plunger  12  being  provided  with 
means  for  printing  an  arrow  and  plunger  13  70 
for  printing  a  pointing  finger.  An  inking 
roller  15  is  mounted  in  angular  swinging 
arms  16  pivoted  to  frame  8  and  is  normally 
held  in  operative  relation  with  the  marking 
heads  14  by  means  of  a,  spring  17,  the  ar-  7  5 
rangement  being  such  that  when  either  of 
the  plungers  12  or  13  is  depressed  the  corre- 

sponding marking  head  14  will  be  supplied 
with  ink  and  at  the  same  time  roller  15  will 
be  automatically  swung  out  of  the  path  of  SO 
said  plunger  to  permit  of  free  depression 
thereof  as  indicated  by  dotted  lines  in  Fig. 
3.  A  removable  strip  of  paper  18  is  placed 
in  the  bottom  of  channel  member  11  and  is 
provided  with  a  centrally  arranged  scale  19,  85 
the  scale  19  being  arranged  to  represent  the 
length  of  travel  of  carriage  4  and  conse- 

quently corresponding  with  the  usual  indi- 
cator scale  19'  provided  on  the  instrument, 

and  being  positioned  between  the  paths  of  90 
travel  of  plungers  12  and  13.  A  stop  flange 
20  is  arranged  at  one  end  of  channel  mem- 

ber 11  and  serves  as  a  means  for  accurately 
positioning  scale  19  with  its  zero  in  registra- 

tion with  the  starting  point  of  carriage  4  95 
and  its  highest  graduation  in  registration 
with  the  end  of  said  travel. 

In  use  the  instrument  is  prepared  for  dic- 
tation in  the  usual  manner  and  a  paper  strip 

18  bearing  the  scale  19  is  positioned  in  chan-  100 
nel  11.     The  dictation  is  then  commenced 
and  continued  in  the  usual  manner.    When 



1,150,563 

10 

an  error  is  made  in  the  dictation  or  other 

occasion  arises  for  caution  to  the  typist  who 
is  to  reproduce  the  same,  the  travel  of  car- 

riage 4  is  momentarily  stopped  and  plunger 
13  depressed  to  print  a  pointing  finger  21  on 
strip  18  adjacent  scale  19.  At  the  termina- 

tion of  the  dictation  the  carriage  is  again 
stopped  and  plunger  12  is  depressed  to 
print  an  arrow  22  on  the  other  side  of  scale 
19  to  indicate  the  termination  of  the  die- 

said  frame  and  adapted  to  contact  with  the 
bottom  of  said  channel ;  distinctive  marking 
elements  on  the  bottoms  of  said  plungers; 

a  spring  held  inking  roller  normally  con- 
tacting with  said  marking  elements  but  ar-  70 

ranged  to  be  automatically  swung  from  the 

path  of  said  plungers  upon  depression  there- 
of; and  a  strip  of  paper  arranged  in  said 

supporting  channel  and  provided  with  a 
centrally  positioned  scale  arranged  between  To 

tation.    Thus  the  scale  marked  as  shown  in  >;the  paths  of  travel  of  said  plungers,  sub- 
Fig.  2  would  indicate  that  an  error  had  beenMstantially  as  described. 
made  at  point  20  and  that  the  dictation  had 
ended  at  point  25  of  scale  19.    Further  dic-jl 

15  tation  may  be  continued  until  the  corre- 
sponding record  cylinder  is  entirely  used  up 

and  similar  indicating  marks  made  on  strip 
18.  If  the  same  instrument  is  used  in  re- 

producing the  dictation  a  visual  record  is 
20  presented   to   the    operator   indicating   the 

4.  In  combination  a  sound  reproducing 
itraveling  carriage;  a  supporting  bracket 
ssecured  to  said  carriage;  a  marking  frame 
Ipivotally  connected  with  said  bracket;  a 
Ssupport  upon  which  said  frame  rides;  a 
imarking  element  on  said  frame;  and  a  mark 
Ireceiving  element  on  said  support  in  opera- 

Jftive  relation  with  said  marking  element,  sub- 
places'  on  the  ordinary  indicator  scale  of  theMstantially  as  described, 
instrument  where  caution  must  be  exercisedifs  5.  In  combination  a  sound  reproducing 
thus  avoiding  the  repetition  of  the  mistakesfLtraveling  carriage;  a  supporting  bracket  se- 
in  dictation.  If  a  different  instrument  is  to |pcured  to  said  carriage;  a  marking  frame 

25  be  used  in  reproducing  the  dictation,  thefspivotally  connected  with  said  bracket;  a 
strip  18  is  removed  with  the  cylinder  3  and Xspring  held  depressible  plunger  on  said 
serves  to  notify  the  operator  as  to  the  places  giframe;  a  marking  element  on  the  bottom  of 
in  the  dictation  where  caution  must  be^said  plunger;  a  spring  held  inking  roller 
exercised.  Snormally  contacting  with  said  marking  ele- 

30  While  I  have  illustrated  and  described^ment  but  arranged  to  be  automatically 
the  preferred  form  of  construction  for  car-%swung  from  the  path  of  said  plunger  upon 
rying  my  invention  into  effect,  this  is  ca- ^depression  thereof;  and  a  mark  receiving 
pable  of  variation  and  modification  without  ̂ element  in  operative  relation  with  said 
departing  from  the  spirit  of  the  invention. ^marking  element,  substantially  as  described. 

35  I,  therefore,  do  not  wish  to  be  limited  fog    6.  In  combination   a  sound  reproducing 
,  ̂traveling  carriage;  a  supporting  bracket  se- 

cured to  said  carriage;   a  marking  frame 
the  precise  details  of  construction  set  forth 
but  desire  to  avail  myself  of  such  variations 
and  modifications  as  come  within  the  scope  ,  pivotally   connected   with   said  bracket;   a 

80 

83 

93 

95 
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of  the  appended  claims 
Having  described  my  invention  what  I 

claim  as  new  and  desire  to  secure  by  Letters 
Patent  is: 

1.  The  combination  with  the  traveling 
carriage  of  a  sound  reproducing  instrument, 
of  a  support  secured  thereto ;  two  depressible 
marking  plungers  on  said  support;  and  a 
scale  arranged  between  the  lines  of  travel 
of  said  plungers,  substantially  as  described. 

2.  The  combination  with  the  traveling 
carriage  of  a  sound  reproducing  instrument, 
of  a  support  secured  thereto;  two  depres- 

sible marking  plungers  on  said  support ;  and 
a  paper  scale  removably  arranged  between 

55  the  lines  of  travel  of  said  plungers,  substan- 
tially as  described. 

3.  In  combination  a  sound  reproducing 
instrument  trayeling  carriage;  a  support- 

ing  bracket    secured    to    said   carriage;    a 
60  plunger  frame  pivotally  connected  with  said 

bracket;  a  channel  support  for  said  plun- 
ger frame,  there  being  notches  in  the 

lower  portion  of  said  frame  riding  on  the 
edges    of    said    channel;    two    depressible 

66  spring  held  marking  plungers  mounted  in 

support  upon  which  said  frame  rides;  a 
spring  held  depressible  plunger  on  said 
frame ;  a  marking  element  on  the  bottom  of 
said  plunger;  a  spring  held  inking  roller 
normally  contacting  with  said  marking  ele- 

ment but  arranged  to  be  automatically 
swung  from  the  path  of  said  plunger  upon 
depression  thereof ;  and  a  mark  receiving 
element  in  operative  relation  with  said 
marking  element,  substantially  as  described. 

7.  In  combination  a  sound  reproducing 
traveling  carriage;  a  supporting  bracket 
secured  to  said  carriage.;  a  spring  held  de- 

pressible plunger  on  said  bracket;  a  mark- 
ing element  on  the  bottom  of  said  plunger; 

a  spring  held  inking  roller  normally  con- 
tacting with  said  marking  element  but  ar- 

ranged to  be  automatically  swung  from  the 

path  of  said  plunger  upon  depression  there- 
of; and  a  mark  receiving  element  in  opera- 
tive relation  with  said  marking  element,  105 

substantially  as  described. 
8.  In  combination  a  sound  reproducing 

traveling  carriage;  a  supporting  bracket  se- 
cured to  said  carriage;  a  marking  frame 

pivotally  connecting  with  said  bracket;  a  i?o 

105 

110 

115 

120 
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channel  support  upon  which  said  frame 
rides,  there  being  notches  in  the  lower  por- 

tion of  said  frame  engaging  the  edges  of 
said  channel;  a  marking  element  on  said 
frame;  and  a  mark  receiving  element  on 
said  support  in  operative  relation  with  said 
marking  element,  substantially  as  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

ARCHIE  B.  WALKER. 
Witnesses : 

Joshua  R.  H.  Potts, 
Helen  F.  Lillis. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
.    .    .  Washington,  D.  C." 
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1,151,473. Specification  of  Letters  Patent.         Patented  Aug'.  24,  1915. 

Application  filed  August  27, 1914.     Serial  No.  858,819. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Eugene  H.  Kaufman, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  the  city  of  New  York,  borough  of 

5  Manhattan,  in  the  county  and  State  of  New 
York,  have  invented  a  new  and  Improved 
Sound-Box,  of  which  the  following  is  a  full, 
clear,  and  exact  description. 

My  invention  relates  to  sound  reproduc- 
1G  ing  and  recording  instruments,  and  has  ref- 

erence more  particularly  to  a  sound  box  hav- 
ing a  stjdus  bar,  a  diaphragm,  and  means 

for  supplying  an  air  current  to  the  sound 
waves  produced  by  the  diaphragm  whereby 

15  the  sound  waves  produced  at  the  diaphragm 
by  the  stylus  bar  are  intensified. 

The  invention  is  also  characterized  by  the 
provision  of  an  exceedingly  elastic  medium 
between  the  stylus  bar  and  the  diaphragm. 

20  Further,  the  sound  box  is  characterized  by 
having  its  diaphragm  secured  between  the 
center  and  the  periphery  thereof.  It  is  still 
further  characterized  by  an  air  supply 
adapted  to  create  a  current  from  the  side  of 

25  the  diaphragm  not  facing  the  stylus  bar. 
The  object  of  the  invention  is  to  provide 

a  strong,  simple,  inexpensive,  and  efficient 
sound  box  which  is  particularly  adapted  for 
use  in  large  halls,  theaters,  hotels,  etc.,  and 

30  the  tone  of  which  is  not  distorted  although 
greatly  magnified. 

With  the  above  and  other  objects  in  view, 
the  nature  of  which  will  more  fully  appear 
as  the  description  proceeds,  the  invention 

35  consists  in  the  novel  construction,  combina- 
tion and  arrangement  of  parts  as  herein 

fully  described,  illustrated  and  claimed. 
In  the  accompanying  drawings,  forming 

part  of  the  application,  similar  characters  of 
40  reference  indicate  corresponding  parts  in  all 

the  views,  and  Figure  1  is  a  front  elevation 
of  the  sound  box;  Fig.  2  is  a  side  elevation 
thereof;  Fig.  3  is  a  vertical,  axial  section 
on  line  3—3,  Fig.  1  or  3—3,  Fig.  5 ;  Fig.  4 

45  is  a  similar  section  on  line  4 — 4,  Fig.  5 ; 
Fig.  5  is  a  cross  section  on  line  5 — 5,  Fig.  3 ; 
and  Fig.  6  is  a  cross  section  on  line  6 — 6, 

Referring  to  the  drawings,  7  is  an  air 
50  drum  having  an  eccentric  inlet  8  at  the  rear 

end  thereof  and  a  central  outlet  9  in  the 
front  thereof.  Concentric  with  the  drum  is 
a  tube  10,  one  end  of  which  projects  through 
the  rear  end  of  the  drum,  where  the  tubular 

55  member  is  rigidly  secured  thereto  in  any 

suitable  way  and  so  that  no  air  can  pass  be- 
tween the  rear  end  of  the  drum  and  the  tubu- 

lar member.  The  other  end  of  the  tube  10 
is  provided  with  an  end  wall  11,  the  outer 
surface  of  which  is  in  alinement  with  the  60 
outer  surface  of  the  front  end  of  the  drum  7. 
The  diameter  of  the  air  outlet  is  preferably 
greater  than  the  exterior  diameter  of  the 
tube  10 ;  and  the  end  of  the  tube  within  said 
air  outlet  is  preferably  enlarged  to  form  a  65 
head  12,  which  is  spaced  by  a  small  annular 
gap  13  from  the  Avail  of  the  air  outlet  9. 

The  end  wall  11  is  provided  with  a  series 
of  end  slits  or  notches  14  which  facilitate 
the    passage    of   the    air    from    the    drum  70 
through  the  outlet.     It  will  be  noted  that 
these  slits  or  notches  do  not  pass  to  the  in- 

terior of  the  tube  10  (see  Fig.  4).    The  end 
wall  11  is  also  provided  with  a  series  of  slits 
15  not  extending  to  the  periphery,  although  75 
extending  farther  toward  the  center  of  the 
tube  than  the  end  slits  14.    The  said  slits  15 
establish  communication  between  the  outer 
face  of  the  end  wall  and  the  interior  of  the 

tube,  while  the  slits  14  establish  communica-  80 
tion  between  the  interior  of  the  drum  and 
the  outer  face  of  the  end  wall  11.    It  will  be 
noted  that  all  these  slits  are  radial  and  that 
the  slits  14  and  15  are  in  successive  alterna- 

tion.   The  end  wall  11  is  also  provided  with  85 
a  central  aperture  16  leading  from  the  outer 
surface  to  the  interior  of  the  tube  10. 
An  annular  member  17  is  secured  to  the 

front  end  of  the  drum  7  by  screws  18,  or  any 
other  suitable  means.  The  central  bore  19  90 
of  the  annular  member  is  preferably  larger 
than  the  central  bore  of  the  drum  forming 
the  outlet  9,  so  that  an  annular  surface  20  is 
formed  on  the  front  end  of  the  drum,  which 
forms  an  additional  surface  for  a  diaphragm  95 
21  which  rests  against  the  outer  surface  of 
the  end  wall  11.  The  bore  19  is  enlarged 
toward  its  outer  end  and  threaded  to  receive 
a  plug  or  cap  22,  the  end  23  of  which  fits 
snugly  into  the  bore  19  of  the  annular  mem-  100 
ber  l7.  The  plug  22  is  provided  with  a  cen- 

tral bore  24,  and  the  face  of  the  end  23  of 
the  plug  has  an  annular  raised  portion  25 
adapted  to  clamp  the  diaphragm  between  the 
outer  surface  of  the  end  wall  11  and  the  plug  105 
22.  The  diaphragm  I  prefer  to  use  is  made  of 
paper  but  it  is  understood  that  any  other 
suitable  material  may  be  used;  and  it  will  be 
noted  that  by  clamping  the  diaphragm  as 
stated  the  same  has  two  annular  vibrating  HO 
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regions,  one  at  the  center  thereof  and  the 
other  peripheral  or  marginal.  The  end  23 
of  the  plug  is  provided  with  slits  26  and  27, 
preferably  radiating  from  the  center.  The 

f  5  slits  26  have  their  bottoms  perpendicular  to 
the  axis  of  the  bore  24,  while  the  slits  27 
have  their  bottoms  inclined  to  the  axis  of  the 
ping,  the  depth  of  the  slit  increasing  from 
the  periphery  toward  the  center,  as  best 

10  seen  in  Figs.  3  and  4.  It  will  be  noted  from 
Fig.  5  that  the  slits  26  and  27  alternate. 
These  slits  establish  communication  between 

the  bore  24  and  the  peripheral  vibratory  por- 
tion of  the  diaphragm,  and  also  establish 

15  radial  vibratory  portions  in  the  diaphragm 
by  the  portions  of  the  slit  cutting  through 
the  annular  raised  portion  25.  That  is  to 
saj,  the  diaphragm  clamped  by  the  cap  or 
plug  22  has  spaced  non-vibratory  portions 

:  20  intermediate  the  periphery  and  the  center 
thereof,  or  the  diaphragm  has  a  central  and 
peripheral  vibrating  portion  united  by  ra- 

dial vibrating  portions.  The  bore  24  at  the 
opposite  end  is  enlarged,  as  shown  in  dotted 

l  25  line  in  Fig.  1,  and  thereat  a  valve  28  is  pro- 
vided. The  valve  28  is  guided  in  its  move- 

ment by  pins  29  carried  by  the  cap  22.  The 
valve  has  a  stem  30  the  extremity  of  which 
contacts  with  a  stylus  bar  31  secured  to  the 

30  plug  22  by  members  32,  which  members  have 
their  ends  jammed  in  the  cap  and  the  stylus 
bar  and  form  supports  for  the  stylus  bar. 
The  lower  end  of  the  stylus  bar  has  a  socket 
provided  with  a  clamping  member  33  where- 
as by  a  needle  34  can  be  secured  to  the  stylus 
bar.  The  upper  end  of  the  stylus  bar  31  is 
bifurcated,  as  shown  at  35,  and  therebetween 
a  neck  36  of  a  cap  37  is  engaged.  The  neck 
36  carries  a  pair  of  rubber  washers  38,  one 

40  at  each  side  of  the  stylus  bar,  whereby  a  re- 
silient connection  between  the  cap  37  and  the 

stylus  bar  is  formed.  The  cap  37  engages 

a  "threaded  stud  39  carried  by  the  plug  22. By  moving  the  cap  37  on  the  stud  39  the 
!.  45  pressure  of  the  stylus  bar  on  the  valve  28 

may  be  varied,  and  also  thereby  the  displace- 
ment of  the  valve  is  varied.  It  will  be  noted 

that  the  valve  28  at  one  end  of  the  bore  24 
and  the  diaphragm  at  the  other  end  thereof 

50  form  an  air  column  between  the  diaphragm 
and  the  stylus  bar. 

The  vibration  of  the  stylus  bar  received 
from  the  needle  34  moving  on  the  disk  40  is 
transmitted  to  the  valve  28,  which  sets  the 

I  55  column  of  air  in  the  bore  24  and  the  slits 
26  and  27  into  vibration.     This  vibration  is 
transmitted   to    the    diaphragm,    as    stated 
above,  which  is  free  to  vibrate  in  the  central 
and  the  peripheral  parts  thereof  and  also  in 

60  parts  connecting  the  central  to  the  periph- 
eral part  of  the  diaphragm.     This  vibration 

of  the  diaphragm  is  transmitted  to  the  air 
column  in  the  tube  10.     The  current  of  air 

supplied  to  the  drum  7  through  the  inlet  8 
65  is  preferably  of  about  four  to  six  pounds 

pressure,  and  its  main  effect  is  on  the  pe- 
ripheral part  of  the  diaphragm  through  the 

slits  14  before  it  enters  into  the  tube  10 

through  the  slits  15  (see  Fig.  4).     This  con- 
stant pressure  of  the  air  on  the  peripheral  70 

part  of  the  diaphragm  causes  the  air  pres- 
ent in  the  bore  24  and  the  slits  thereof  to  V- 

maintain  the  valve  28  in  contact  with  the 
stylus  bar  31 ;  and  the  vibration  of  the  stylus 
bar  31  controls  the  communication  between  75 
the  air  column  in  the  bore  24  and  the  atmos- 

phere, and  also  sets  the  said  column  of  air 
in  the  bore  24  into  vibration,  as  above  stated. 
It  will  be  noted  that  the  air  from  the  drum  7 
enters  the   tube  10  adjacent  the   periphery  80 
thereof,  creating  a  current  of  air  at  the  face 
of  the  diaphragm  21,  not  directly  affected 
by  the  stylus  bar.     This  air  current  causes 
the  intensification  of  the  sound  waves  pro- 

duced in  the  tube  10  by  the  diaphragm  under  85 
the  influence  of  the  stylus  bar. 
From  the  foregoing  description,  taken  in 

connection  with  the  accompanying  drawings, 

the  advantage  of  the  construction  and  opera- 
tion of  the  device  shown  will  be  readily  un-  90 

derstood  by  those  skilled  in  the  art  to  which 
the  invention  pertains ;  and  while  I  have  de- 

scribed the  principle  of  operation,  together 

with  the  device  which  I  now'  consider  to  be 
the  best  embodiment  thereof,  I  desire  to  95 
have  it  understood  that  the  device  shown  is 
merely  illustrative  and  that  such  changes 
may  be  made  when  desired  as  are  within  the 
scope  of  the  appended  claims. 

Having  thus  described  my  invention,  I  100 
claim  as  new  and  desire  to  secure  by  Letters 
Patent : 

1.  In  a  sound  box,  a  drum  having  an  air 
inlet  and  an  air  outlet,  a  diaphragm  at  the 

outlet,  means  for  securing  the  diaphragm  at  305 
the  outlet,  whereby  the  peripheral  part  of 
the  diaphragm  is  free  to  move  to  and  from 
the  air  outlet  of  the  drum,  and  a  tubular 
member  associated  with  said  securing  means 

and  adapted  to  receive  and  direct  the  air  110 
coming  from  the  drum  outlet  to  the  dia- 

phragm. 2.  In  a  sound  box,  a  drum  having  an  air 
inlet,  a  tube  associated  with  the  drum  and 

forming  therewith  an  annular  air  outlet  115 
from  the  drum,  said  tube  having  an  aper- 
tured  end  wall  at  the  air  outlet,  a  dia- 

phragm, and  means  for  maintaining  the  dia- 
phragm against  the  end  wall  and  the  annu- 

lar outlet  of  the  drum  so  that  the  peripheral  12° 
part  of  the  diaphragm  is  free  to  vibrate, 
said  end  wall  having  means  for  directing  the 
air  coming  to  the  diaphragm  from  the  air         4. 
outlet  of  the  drum  to  the  interior  of  the  tube. 

3.  In  a  sound  box,  a  drum  having  an  air  125 
inlet  and  an  air  outlet,  a  diaphragm  control- 

ling the  air  outlet  with  one  face,  a  plug  en- 
gaging the  diaphragm  at  the  opposite  face, 

said  plug  having  a  central  bore  and  an  an- 
nular  raised  portion  at  the  end  engaging  the  l" 
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diaphragm  whereby  the  same  is  secured  in- 
termediate its  periphery  and  center,  a  valve 

at  the  other  end  of  the  bore,  and  a  stylus  bar 
co-acting  with  said  valve,  said  plug  having 

5  radial  slits  at  the  end  engaging  the  dia- 
phragm whereby  the  air  in  the  bore  of  the 

plug  is  in  communication  with  the  periph- 
eral face  of  the  diaphragm. 

4.  In  a  sound  box,  a  tubular  member  hav- 
10  ing  a  centrally  apertured  end  wall,  said  end 

wall  having  a  series  of  radial  end  slits  ex- 
tending from  the  lateral  surface  of  the  tube 

to  the  outer  surface  of  the  end  wall  and  a  se- 
ries of  radial  slits  from  the  outer  surface  to 

15  the  inner  surface  of  the  end  wall,  means  for 

supplying  an  air  current  about  the  outer  lat- 
eral surface  of  the  tubular  member  adjacent 

the  end  wall,  a  diaphragm  engaging  the 
outer  surface  of  the  end  wall  and  controlling 

20  the  current  of  air,  a  centrally  apertured  plug 
clamping  said  diaphragm  to  the  end  wall, 
said  plug  having  an  annular  raised  portion 
whereby  the  diaphragm  is  clamped  to  the 
end  wall  between  the  center  and  periphery 

25  thereof,  the  end  of  the  plug  engaging  the 
diaphragm  having  a  series  of  radial  slits  es- 

tablishing communication  between  the  pe- 
ripheral part  of  the  diaphragm  and  the  cen- 

tral bore  of  the  plug,  a  valve  controlling  the 
30  communication  of  the  bore  with  the  atmos- 

phere, and  a  stylus  bar  for  influencing  the 
movement  of  the  valve. 

5.  In  a  sound  box,  a  drum  having  an  air 
inlet,  a  tube  associated  therewith  and  form- 

35  ing  with  the  drum  an  annular  air  outlet 
therefrom,  said  tube  having  an  apertured 
end  wall  at  the  annular  air  outlet,  a  dia- 

phragm, and  means  for  securing  the  dia- 
phragm to  the  end  wall  in  regions  between 

40  the  central  and  peripheral  parts  thereof,  the 
peripheral  face  part  of  the  diaphragm  con- 

trolling the  annular  air  outlet. 
6.  In  a  sound  box,  a  drum  having  an  air 

inlet,  a  tube  associated  therewith  and  form- 
45  ing  with  the  drum  an  annular  air  outlet 

therefrom,  said  tube  having  an  end  wall  at 
the  annular  air  outlet,  a  diaphragm,  and 
means  for  securing  the  diaphragm  to  the 
end  wall  in  regions  between  the  central  and 
peripheral  parts  thereof,  the  peripheral  face  50 
of  the  diaphragm  controlling  the  annular 
air  outlet,  said  end  wall  having  a  series  of 
slits  directed  from  the  lateral  surface  of  the 
tube  to  the  outer  surface  of  the  end  wall  and 
adapted  to  establish  communication  between  55 
the  annular  outlet  and  the  peripheral  face 
of  the  diaphragm,  said  end  wall  having  also 
a  series  of  slits  connecting  the  outer  surface 
of  the  end  wall  with  the  inner  surface  there- 

of, said  second  slits  being  adapted  to  direct  60 
the  air  from  the  diaphragm  to  the  interior 
of  the  tube. 

7.  In  a  sound  box,  a  diaphragm  and  means 
engaging  the  diaphragm  so  that  the  central 
and  peripheral  parts  of  the  diaphragm  are  05 
free  to  vibrate. 

8.  In  a  sound  box,  a  diaphragm,  and 
means  engaging  the  diaphragm  so  that  the 
central  and  peripheral  parts  of  the  dia- 

phragm are  free  to  vibrate,  said  diaphragm  70 
having  at  one  face  thereof  radial  portions 
which  are  not  engaged  by  the  means  engag- 

ing the  diaphragm,  said  radial  portions  ex- 
tending from  the  peripheral  to  the  central 

vibrating  parts  of  the  diaphragm.  75 
9.  In  a  sound  box,  a  diaphragm,  and 

means  engaging  the  diaphragm  so  that  the 
central  and  peripheral  parts  of  the  dia- 

phragm are  free  to  vibrate,  said  diaphragm 
having  at  each  face  thereof  radially  directed  80 
portions  not  engaged  by  the  means  engaging 
the  diaphragm. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EUGENE  H.  KAUFMAN. 

Witnesses : 
Alex.  Yokel, 
Hakry  Rtjlin. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 

Be  it  known  that  I,  Clinton  E.  "Woods,  of Bridgeport,   Connecticut,  have  invented   a 
new  and  useful  Process  of  Pressing  Sound- 

5  Records,  which  invention  is  fully  set  forth 
in  the  following  specification. 

This  invention  relates  to  the  art  of  press- 
ing sound  records,  and  has  for  its  object  to 

provide  a  process,  in  the  practice  of  which 
10  the  records  may  be  efficiently  pressed  by  the 

use  of  a  matrix  formed  from  the  original 
sound  record  in  any  suitable  manner  in  con- 

tact with  plastic  material  capable  of  receiv- 
ing the  impression. 

15  Heretofore  in  the  practice  of  this  art,  it 
has  been  common  to  heat  a  suitable  matrix 
and  a  suitable  body  of  record  material  until 
such  material  became  plastic,  and  then  place 
the  thermoplastic  material  on  the  matrix 

20  and  subject  the  same  to  pressure  while  both 
the  matrix  and  the  record  material  are  heat- 

ed, and  permit  both  the  matrix  and  the  ma- 
terial to  slowly  cool  under  pressure.  This 

process   consumes  considerable  time,   since 
25  while  it  is  not  essential  that  the  matrix  and 

material  should  become  absolutely  cool, 
nevertheless  the  workman  has  to  await  a 

substantial  cooling  or  reduction  in  tempera- 
ture of  the  matrix  and  record  material  be- 

30  fore  removing  the  pressed  record  from  the 
die. 

My  present  invention  is  particularly  de- 
signed to  provide  means  whereby  the  records 

may  be  more  rapidly  pressed  to  the  end  that 
35  the  number  of  pressmen  employed  in  a  fac- 

tory of  given  capacity  may  be  greatly  re- 
duced. 
With  this  object  in  view,  my  invention 

consists  in  taking  any  suitable  record  matrix 
40  and  any  suitable  record  material  capable  of 

being  rendered  plastic  by  heat,  and  which  I 
shall  hereinafter  refer  to  as  thermoplastic 
material,  placing  said  thermoplastic  mate- 

rial when  heated  in  contact  with  the  heated 
45  matrix,  and  then  passing  said  material  and 

matrix  through  a  heated  chamber  under 
pressure.  In  said  chamber,  which  is  prefer- 

ably long  and  low,  the  temperature  may  be 
uniform  throughout  the  extent  of  the  cham- 

50  ber,  or  if  desired,  the  temperature  is  lower 
at  one  end,  say  the  entrance  end,  than  at  the 
exit  end  of  the  chamber  and  gradually  in- 

creases from  the  entrance  to  the  exit  there- 
of.   In  some  cases  it  may  be  found  desirable 

to  have  the  temperature  highest  at  the  en-  55 
trance  end  and  gradually  decreasing  to  the 
outlet  end.     After  the  record   and  matrix 

pass  from  the  heated  chamber,  they  are  then 
exposed  to  a  cooling  atmosphere  while  still 
under  pressure.    Preferably  this  cooling  at-  60 
mosphere  is  obtained  by  passing  the  matrix 
and  the  record  under  pressure  through  a 
cooling  or  refrigerating  chamber,  but  if  de- 

sired, the  cooling  may  be  effected  by  ex- 
posure to  a  cooling  atmosphere,  such  as  a  65 

cooling  blast,  or  otherwise.    The  matrix  and 
record  having  been  sufficiently  cooled  or  re- 

duced in  temperature,  the  matrix  is  then 
separated   from   the   record   which   is  then 
ready  for  finishing  in  the  usual  or  any  suit-  70 
able  manner. 

Preferably,  before  placing  the  thermo- 
plastic material  in  contact  with  the  heated 

matrix,  a  suitable  centrally  disposed  label 
is  placed  upon  the  matrix  which  thus  be-  75 
comes  securely  affixed  by  adhesion  to  the 
finished  record  as  the  result  of  the  process 
described,  this  being  a  common  and  well- 
known  step  in  the  art. 

In  the  practice  of  my  method,  various  80 
forms  of  apparatus  may  be  employed,  one 
of  which,  for  convenience    in    illustrating 
and  explaining  the  invention  is  diagram- 
matically  shown  in  the  accompanying  draw- 

ing, in  which  1  is  a  heating  chamber  heated  85 
in  any  suitable  manner,  as  by  means  of  the 
steam  pipes  2  passing  therein,  thereunder 
or  thereover,  and  3  is  a  refrigerating  cham- 

ber adjacent  to  the  heating  chamber  1  and 
provided  with  suitable  pipes  4  for  conduct-  90 
ing  a  refrigerating  material  into  the  cham- 

ber.    The  chambers  1  and  3  are  supported 

on  any  suitable  frame-work,  and  a  continu- 
ous carrier  5  of  any  suitable  material,  such 

as  metal,  and  of  any  suitable  construction,  95 
is  caused  to  progress  through  the  chambers 
1  and  3  in  the  direction  indicated  by  the 
arrow   6,   so   as  to   pass   from  the  heating 
chamber  1  into  the  refrigerating  chamber 
3  and  then  return  to  again  repeat  the  opera-  100 
tion.    This  carrier  is  provided  with  a  series 
of  suitably  placed  dies  7  for  the  reception 
of  the  matrices  with  the  thermoplastic  ma- 

terial in  contact  therewith,    (the  matrices 
and  the  thermoplastic  material  having  been  105 
previously  heated  to  the  desired  tempera- 

ture), and  a  die  plate  is  placed  over  the 
material  in  the  usual  way,  and  as  the  car- 
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rier  7  passes  into  the  heated  chamber,  or 
if  desired,  before  passing  into  the  heating 
chamber,  it  is  subjected  to  the  action  of 
pressure  rolls  8  which  subject  the  matrices 

5  and  the  thermoplastic  material  to  a  uni- 
form, or  if  desired  a  gradually  increasing, 

pressure.  Preferably  there  is  a  series  of 
sets  of  rolls  8,  as  indicated  in  the  drawing. 
As  the  carrier  progresses,  the  matrices  and 

10  the  thermoplastic  material  pass  from  the 
exit  end  of  the  heating  chamber  into  the 
refrigerating  chamber,  the  two  chambers 
being  preferably  spaced  apart  as  indicated 
in  the  drawing,  and  if  desired,  a  set  of  pres- 

15  sure  rolls  may  be  mounted  in  the  space  be- 
tween the  two  chambers.  The  farther  prog- 

ress of  the  carrier  advances  the  matrices 

and  the  thermoplastic  material  into  the  cool- 
ing or  refrigerating  chamber,  where  they 

20  are  still  subjected  to  the  action  of  the  pres- 
sure rolls,  and  upon  their  exit  from  the  re- 

frigerating chamber,  the  operator  removes 
the  pressed  record  and  the  matrix  from  the 
dies  in  the  carrier  and  then  proceeds  to  re- 

25  heat  the  matrix  for  repeating  the  operation. 
A  convenient  and  preferred  means  for  thus 
reheating  the  matrices  consists  of  a  return 
carrier  9  leading  from  near  the  exit  end  of 
the  refrigerating  chamber  to  near  the  en- 

30  trance  end  of  the  heating  chamber,  and 
means  are  provided  for  reheating  the  mat- 

rices as  they  effect  their  return  journey. 
This  reheating  means  may  be  of  any  suit- 

able or  desired  character.    The  return  oar- 
35  rier  itself  may  be  heated  or  it  may  be  cov- 

ered with  or  caused  to  pass  through  a  suit- 
able heating  chamber  10  provided  with  the 

heating  pipes  11,  the  temperature  of  the 
carrier  or  the  chamber,  as  the  case  may  be, 

40  being  carefully  regulated  to  the  end  that 
the  matrix  may  have  attained  the  desired 
temperature  upon  reaching  the  entrance  end 
of  the  heating  chamber,  when  the  matrix 
is  again  placed  in  the  dies  on  the  carrier 

45  5  with  the  thermoplastic  material  and  the 
operation  repeated. 

While,  for  the  purpose  of  clearly  ex- 
plaining the  inventive  idea,  I  have  illus- 

trated one  form  of  apparatus  which  may 
50  be  employed  in  practising  my  improved 

method  of  pressing  sound  records,  I  wish 
it  to  be  distinctly  understood  that  the  in- 

vention is  not  in  any  way  limited  to  the 
specific  apparatus  employed,  since  a  variety 

55  of  forms  of  apparatus  may  be  used  in  prac- 
tising the  invention,  without  departing) 

from  the  principle  thereof. 

By  the  use  of  my  improved  method,  the 
number  of  workmen  employed  in  pressing 
a  given  number  of  records  is  reduced  from  60 
fifty  to  seventy-five  per  cent.,  and  the  uni- 

formity in  character  of  the  resulting  prod- 
uct greatly  improved. 

The  apparatus  shown  and  described  here- 
in is  not  specifically  claimed  in  this  specifi-  65 

cation,  since  it  forms  the  subject-matter  of 
another  application. 
Having  thus  described  my  invention,  what 

is  claimed  is : — 
1.  The  improved  process  of  pressing  sound  70 

records  which  consists  in  placing  a  heated 
matrix  in  contact  with  heated  thermoplastic 

record  material,  passing  the  matrix  and  rec- 
ord material  through  a  heated  chamber  un- 
der pressure,  and  then  cooling  the  same.        75 

2.  The  process  of  pressing  sound  records 
which  consists  in  placing  a  heated  matrix 
and  heated  thermoplastic  record  material  in 
contact  with  each  other,  passing  said  matrix 
and  material  through  a  heated  chamber  un-  80 
der  pressure,  and  then  cooling  said  matrix 
and  material  under  pressure. 

3.  The  process  of  pressing  sound  records 
which  consists  in  placing  a  heated  matrix 
and  heated  thermoplastic  record  material  in  85 
contact  with  each  other,  then  passing  said 

matrix  and  material  through  a  heated  cham- 
ber under  pressure,  and  then  cooling  said 

matrix  and  material  by  exposing  the  same 
while  under  pressure  to  a  cooling  atmos^  90 

phere. 
4.  The  process  of  pressing  sound  records 

which  consists  in  placing  a  heated  matrix 
and  a  heated  thermoplastic  record  material 
in  contact  with  each  other,  then  passing  the  95 
matrix  and  material  through  a  heated  cham- 

ber under  pressure,  and  then  passing  the 
same  through  a  cooling  chamber. 

5.  The  process  of  pressing  sound  records 
which  consists  in  placing  a  heated  matrix  100 
and  heated  thermoplastic  record  material  in 
contact  with  each  other,  passing  said  matrix 
and  material  through  a  heated  chamber  un- 

der pressure,  and  then  passing  said  matrix 
and  material  under  pressure  through  a  eool-  105 
ing  chamber. 

In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

CLINTON  E.  WOODS. 

Witnesses : 
Thomas  Steventon, 
Frank  C.  Hinckley,  Jr. 

Copies  of  this  patent  may  be  obtained  for  five  cents  eaeh,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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Original  application  filed  August  6,  1910,  Serial  No.  575  SSI.     Divided  and  this  application  filed  September 
10,  1914.     Serial  No.  861,038. 

To  oil  it-li <>))i  It  may  concern  : 
Be  it  known  that  we.  Joxas  TV.  Axns- 

woinur,  a  .citizen  of  the  United  States,  and  a 
resident  of  East  Orange.  Essex  county,  New 

5  Jersey,  and  Edward  L.  Aiken,  a  citizen  of 
the  United  States,  and  a  resident  of  Spring- 

field, Hampden  county,  Massachusetts,  have 
invented  pertain  new  and  useful  Improve- 

ments in  Sound-Records  and  other  Objects, 
10  of  which  the  following  is  a  description. 

Our  invention  relates  to  molded  objects, 
especially  fiat  plates,  such  as  disk  sound 
records,  and  more  particularly  to  the  disk 
sound  record  and  other  molded  objects 
formed  by  our  improved  process  described 
and  claimed  in  our  application,  Serial  No. 
575i)Sl.  filed  August  6,  1010,  of  which  this 
application  is  a  division.  By  our  improved 
process,  molded  objects  are  formed  of  resin- 
bus  refractory  condensation  products  of 
phenol  or  equivalent  substances,  and  for- 

maldehyde or  other  material  containing 
active  methylene  (CH2)  groups. 

( )ur  principal  object  is  to  produce  as  an  arti- 
25  cle  of  manufacture  various  molded  objects 

such  as  disk  sound  records,  formed  by  our 
improved  process,  and  having  certain  dis- 

tinguishing characteristics  which  will  here- 
after be  more  fully  pointed  out. 

30  Our  process  consists  generally  in  the 
formation  of  a  body  or  backing  having  a 
large  proportion  of  an  inert  filling  material 
incorporated  therein,  the  formation  pf  a 
surfacing  layer,  having  a  less  proportion  of 

35  filler  or  no  filler,  securing  or  forming  the 
surfacing  layer  upon  the  body,  and  molding 
the  object  from  the  blank  .thus  formed,  while 
at  the  same  time  causing  the  reaction  to 
ensue  between  the  ingredients  of  the  object 

40  or  of  the  surface  layer  thereof  by  applica- 
tion of  sufficient  heat  to  form  a  final  infusi- 

ble and  insoluble  condensation  product. 
In  carrying  out  our  process,  we  prefer  to 

proceed  as  follows: — A  fusible  soluble  phe- 
45  nolic  condensation  product  or  phenol  resin 

is  formed.  This  is  preferably  the  product 
formed  by  the  reaction  of  substantially  three 
parts  of  phenol  to  two  parts  of  formalde- 

hyde by  molecular  weights,  the  reaction  ap- 

parently taking  place  according  to  the  equa-  50 

tion — 

c6h6o 
/ 

CHo 

3(C6H5OH)+2(CH20)=     V^O  +2H20 
CH2  55 

C6H50 

as  explained  in  applications  of  Aylsworth, 
Serial  No.  494,060,  filed  May  14,  1909,  en- 

titled Plastic  composition  and  process  of  60 
manufacturing  the  same,  and  Serial  No. 
543.238,  filed  February  11,  1910,  entitled 
Phenolic  condensation  product  and  method 
of  preparing  the  same,  upon  which  applica- 

tions U.  S.  Patents  Nos.  1,102,630  and  65 
1,020,593  respectively  have  been  granted. 
Whether  or  not  the  reaction  takes  place  ac- 

cording to  the  equation  given,  the  resulting 
condensation  product  is  fusible  and  soluble 
in  alcohol  and  other  solvents  and  is  a  solid  70 
at  normal  temperatures.  Apparently,  this 
product  contains  no  free  formaldehyde  or 
other  free  or  active  methylene-containing 
substance,  and  it  is  permanently  fusible  in 
the  sense  that  it  cannot  be  transformed  into  T5 
an  infusible  final  condensation  product  by 
any  amount  of  heating  with  or  without 
pressure  without  the  addition  of  formalde- 

hyde, paraformaldehyde,  hexa-methylene- 
tetra-amin,  or  other  hardening  agent,  but  80 
upon  being  heated  together  with  a  sufficient 
quantity,  as  10^,  of  such  hardening  agent, 
a  transformation  takes  place  changing  the 
phenol  resin  into  a  final  infusible  insoluble 
condensation  product,  as  is  explained  in  the  85 
applications  of  Aylsworth  above  referred  to. 
To  make  the  blank  or  body  of  a  disk  sound 
record  or  other  object  to  be  molded,  we  pre- 

fer to  dissolve  the  fusible  condensation 
product  or  phenol  resin  obtained  as  above  90 
described  in  a  liquid  solvent  for  the  same, 
preferably  alcohol.  A  sufficient  percentage 
of  a  methylene-containing  or  hardening 
agent  is  then  dissolved  in  the  solvent  con- 

taining the  phenol  resin.  We  prefer  to  95 
make  use  of  hexa-methylene-tetra-amin  in 
the  proportion  of  about  10  per  cent,  of  the 
phenol  resin,  and  this  is  preferably  first  dis- 
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solved  in  a  sufficient  amount  of  water  and 
added  to  the  solution  of  the  phenol  resin  in 
the  alcohol,  since  the  hexa-methylene-tetra- 
amin  dissolves  more  readily  in  water  than  in 

5  alcohol.  Next,  an  inert  filling  body  such  as 
dry  wood  pulp  or  other  filling  materials,  such 
as  are  described  in  the  applications  of  Ayls- 
worth  above  referred  to,  are  placed  in  a 
mixing  machine,  and  if  desired,  a  coloring 

10  material,  such  as  lamp  black,  is  added  to  the 
mixture.  The  solution  of  the  phenol  resin 
and  the  hardening  agent  is  then  poured  into 
the  mixing  machine  upon  the  filler  and  the 
components  are  thoroughly  mixed  together. 

15  The  solvent  is  then  removed  as  by  evapora- 
tion, the  alcohol  preferably  being  recovered 

and  used  over  and.  over.  The  dried  mixture 
resulting  is  then  ground  to  uniformity  and 
molded  preferably  in  a  hydraulic  press  with 

20  a  suitable  amount  of  heat,  preferably  about 
300  degrees  F.,  steam  heat,  the  blank  or 
body  thus  being  formed.  In  this  molding 
operation,  the  hardening  reaction  between 
the  phenol  resin  and  the  hexa-methylene- 

25  tetra-amin  may  take  place  to  a  limited  ex- 
tent, although  it  is  only  necessary  that  the 

materials  be  sufficiently  heated  to  coalesce  in 
the  mold  to  form  the  blank.  The  filling 
body  may  be  used  with  good  results  in  the 

30  proportion  of  two  or  three  to  one  by  weight 
to  the  phenol  resin.  The  proportions  of  the 
filler  to  the  binder  in  the  final  hardened 

product,  though  slightly  less  than  the  pro- 
portions given,  will  be  approximately  the 

35  same. 
The  surface  layer  for  the  object  to  be 

molded  is  preferably  formed  as  follows : — A 
sufficient  amount  of  phenol  resin,  together 
with  a  hardening  material,  preferably  hexa- 

40  methylene-tetra-amin,  a  plasticity  agent, 
such  as  described  in  the  applications  of 
Aylsworth  above  referred  to,  and  which  is 
preferably  chlorinated  naphthalene,  as 
mono-chloro-naphthalene,    are    ground    to- 

45  gether,  with  a  percentage  of  an  inert  filler 
less  than  the  percentage  used  in  the  case  of 
the  mixture  for  the  blank  above  described. 

Preferably,  a  percentage  of  the  blank  mix- 
ture itself  is  used  for  incorporation  with  the 

50  other  ingredients  to  provide  the  filling  body. 
We  have  obtained  good  results  with  the  fol- 

lowing proportions :  — -  phenol  resin  100 
parts;  blank  mixture  10  to  40  parts;  mono- 
chloro-naphthalene   15   to   30   parts;   hexa- 

55  methylene-tetra-amin  10  to  12  parts.  Pref- 
erably, the  hexa-methylene-tetra-amin  in 

perfectly  dry  condition  is  first  ground 
through  a  paint  mill  together  with  the 
chlorinated  naphthalene,  which  is  rendered 

60  liquid  if  necessary  by  heat.  This  operation 
results  in  the  formation  of  a  paste.  The 
phenol  resin  is  then  ground  and  the  desired 
amount  of  the  blank  mixture  stirred  into  the 
same  after  the  grinding,  together  with  the 

paste  containing  the  hexa-methylene-tetra-  65 
amin  and  the  chlorinated  naphthalene.     A 
damp  powder  results.     The  mixture  thus 
formed  is  preferably  now   subjected  to   a 
more  uniform  mixing  operation  by  running 
the  same  between  heated  mixing  rolls.    The  70 
mixture    is    then    preferably    formed    into 
sheets  by  passing  the  same  through  heated 
calender  rolls,  the  heat  of  the  rolls  being 
sufficient  to  cause  the  formation  of  the  sheet, 
but  not  to  cause  the  reaction  between  the  in-  7  5 
gredients.    The  surface  layer  in  the  form  of 
sheets  is  then  fixed  to  the  blank  in  any  suit- 

able manner.    In  the  case  of  a  plate  to  be 
molded,  such  as  a  disk  sound  record,  the 
heated  blank  together  with  a  surfacing  sheet  80 
is  passed  between  warm  rolls.    In  the  case 
of  a  disk  sound  record  which  it  is  desired 
to  mold  upon  both  sides,  a  surface  layer  is 
secured  to  each  side  of  the  blank  by  passing 
the  heated  blank  with  the  surfacing  sheets  85 
on  both  sides  of  the  same  through  the  rolls. 
The  plasticity  agent  referred  to  renders  the 
surface  sufficiently  plastic  at  elevated  tem- 

peratures to  be  pressed  or  molded.     The 
blank  is  now  ready  to  be  molded  and  is  90 
placed  in  a  suitable  mold,  heated  sufficiently, 
and  pressed  preferably  in  a  hydraulic  press, 
the  reaction  ensuing  between  the  ingredients 
of  the  composition  while  in  the  press  to 
harden  the  molded  object  into  a  final  in-  95 
fusible  and  insoluble  product,  the  body  and 
the  surface  layer  being  one  homogeneous 
mass.     Upon  cooling,  the  finished  molded 
object  may  be  removed  from  the  mold. 
We  prefer  to  use  hexa-methylene-tetra-  100 

amin  as  a  hardening  agent  for  reasons  given 
in   applications   of  Aylsworth,   Serial   No. 
543,236  and  543,238,  upon  which  U.  S.  Pat- 

ents Nos.  1,146,388  and  1,020,593  respectively 
have  been  granted,  although  para-formalde-  105 
hyde    or   other    metlwlene-containing   sub- 

stances may  be  used.    During  the  final  reac- 
tion, there  is  no  evolution  of  dissociation 

gases,  and  counteracting  pressure,  accord- 
ingly, need  not  be  used  to  prevent  gassing  110 

in  the  composition,  pressure  being  used  only 
for  the  purpose  of  giving  the  object  the  de- 

sired form.    In  the  case  of  various  objects, 

it  will  not  be  necessary  to  perform  the  en- 
tire reaction  within    the  mold    during  the  115 

shaping  of  the  object,  which  may  be  trans- 
formed into  its  final  infusible  and  insoluble 

form  subsequently.     In  the  case  of  various 
molded  objects  having  exceedingly  delicate 
surfaces,  particularly  sound  records,  the  best  120 
result  is  attained  by  performing  the  final 
hardening  reaction  while  the  object  is  being 
pressed  in  the  mold.    The  filling  body  used 

may  be  a  final  infusible  phenolic  hard  con- 
densation  product  ground   fine   and  mixed  125 

with  the  other  ingredients,  in  place  of  wood 
pulp  or  other  organic  or  inorganic  fillers. 
This  is  mentioned  in  applications  of  Ayls- 
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worth,  Serial  No.  543,236,  above  referred  to, 
and  Serial  No.  575,970,  filed  August  6,  1911, 
upon  which  last  named  application  U.  S. 
Patenjt  No.  1,102,631  has  been  granted. 

5  In  the  drawing  forming  part  of  this  speci- 
fication is  shown  a  side  elevation  of  one  em- 

bodiment  of  my  invention,  the  materials 
employed  in  the  said  embodiment  being  de- 

scribed on  the  drawing. 
10  It  is  obvious  that  our  invention  is  not  lim- 

ited to  the  particular  details  described,  but 
that  the  latter  may  be  modified  within  the 
scope  of  the  appended  claims  without  de- 

parting  from  the  spirit  of  the   invention. 
15  The  body  of  the  record  or  other  object 

formed  should  upon  molding  make  a  homo- 
geneous mass  with  the  surface  layer,  to  ob- 

tain tlxe  best  results,  but  for  some  purposes 
the  body  may  be  formed  of  an  inert  filler 

20  and  a  binder  other  than  a  phenolic  condensa- 
tion product,  particularly  if  the  body  is  of 

material  having  substantially  the  same  co- 
efficient of  expansion  as  the  surface  layer 

which  in  such  case  is  in  the  nature  of  a  ve- 
25  neer  applied  to  the  backing. 

Having  now  described  our  invention,  what 
we  claim  and  desire  to  protect  by  Letters 
Patent  is  as  follows : 

1.  As   a  new   article   of   manufacture,   a 
30  sound  record  or  blank  comprising  a  body  of 

suitable  material  and  a  surface  layer  con- 
taining a  final  hardened  phenolic  condensa- 

tion product  having  incorporated  therewith 
a  substance  which  renders  the  surface  layer 

35  sufficiently  plastic  at  elevated  temperatures 
to  be  pressed  or  molded,  substantially  as  de- 
scribed. 

2.  As  a  new  article  of  manufacture,  a 
sound  record  or  blank  comprising  a  body 

40  containing  a  filler  and  a  binding  agent  and 
a  surface  layer  containing  a  final  hardened 
phenolic  condensation  product  having  incor- 

porated therewith  a  substance  which  renders 
the  surface  layer  sufficiently  plastic  at  ele- 

45  vated  temperatures  to  be  pressed  or  molded, 
substantially  as  described. 

3.  As  a  new  article  of  manufacture,  a 
sound  record  or  blank  comprising  a  body  of 
suitable  material  and  a  surface  layer  con- 

50  taining  a  final  hardened  condensation  prod- 
uct formed  from  a  permanently  fusible  phe- 
nol resin  and  a  material  containing  an  active 

methylene  group,  substantially  as  described. 
4.  As   a  new    article   of  manufacture,   a 

55  sound  record  or  blank  comprising  a  body  of 
suitable  material  and  a  surface  layer  con- 

taining a  final  hardened  condensation  prod- 
uct formed  of  a  phenol  resin  and  a  material 

containing  an  active  methylene  group,  said 
60  product  having  a  plasticity  agent  incorpo- 

rated therewith,  substantially  as  described. 
5.  As  a  new  article  of  manufacture,  a 

sound  record  or  blank  comprising  a  body 
containing  a  filler  and  a  phenolic  binding 

agent  therefor  and  a  surface  layer  contain-  65 
ing  a  phenolic  condensation  product,  sub- 

stantially as  described. 
6.  As   a    new    article   of   manufacture,    a 

sound  record  or  blank  comprising  a  body 
containing  a  condensation  product  of  a  phe-  70 
nol  and  a  substance  containing  the  methyl- 

ene radical,  and  a  surface  layer  containing 
a  final  hardened  phenolic  condensation  prod- 

uct having  a  plasticity  agent  incorporated 
therewith,  substantially  as  described.  75 

7.  As  a  new  article  of  manufacture,  a 
sound  record  or  blank  comprising  a  body 
containing  a  final  hardened  condensation 
product  formed  of  a  phenol  and  a  substance 
containing  an  active  metlvylene  group,  and  80 
a  surface  layer  containing  a  final  hardened 
phenolic  condensation  product  having  a 
plasticity  agent  incorporated  therewith,  sub- 

stantially as  described. 
8.  As  a  new  article  of  manufacture,  a  85 

sound  record  or  blank  comprising  a  body 
containing  a  filler  and  a  binder  formed  of  a 
condensation  product  of  a  phenol  and  a  sub- 

stance containing  an  active  methylene  group, 
and  a  surface  layer  containing  a  final  hard-  90 
ened  phenolic  condensation  product  having 
a  plasticity  agent  incorporated  therewith, 
substantially  as  described. 

9.  As  a  new  article  of  manufacture,  a 
sound  record  or  blank  comprising  a  body  95 
containing  a  filler  and  a  binder  formed  of  a 
final  hardened  condensation  product  of  a 
phenol  and  a  substance  containing  an  active 
methylene  group,  and  a  surface  layer  con- 

taining a  final  hardened  phenolic  condensa-  100 
tion  product  having  a  plasticity  agent  incor- 

porated therewith,  substantially  as  described. 
10.  A  flat  sound  record  or  other  object 

having  a  body  of  suitable  material  and.  a 
surface  layer  containing  a  hardened  phenolic  105 
condensation  product  on  both  sides  or  faces 
of  said  body,  said  product  having  incorpo- 

rated therewith  a  substance  which  renders 

the  surface  layer  sufficiently  plastic  at  ele- 
vated temperatures  to  take  a  clear  impres-  110 

sion  from  a  sound  record  matrix,  substan- 
tially as  described. 

11.  A  flat  sound  record  or  other  object 
having  a  body  containing  a  filler  and  a  bind- 

ing agent  therefor  and  a  surface  layer  con-  115 
taining  a  hardened  phenolic  condensation 
product  on  both  sides  or  faces  of  said  body, 
said  product  having  incorporated  therewith 
a  substance  which  renders  the  surface  layer 
sufficiently  plastic  at  elevated  temperatures  120 
to  take  a  clear  impression  from  a   sound 
record  matrix,  substantially  as  described. 

12.  A  flat  sound  record  or  other  object 
having  a  body  containing  a  phenolic  filler 
and  a  binding  agent  therefor  and  a  surface  125 
layer  containing  a  hardened  phenolic  con- 

densation product  on  both  sides  or  faces  of 
said  body,  said  product  having  incorporated 
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therewith  a  substance  which  renders  the 
surface  layer  sufficiently  plastic  at  elevated 
temperatures  to  take  a  clear  impression  from 
a  sound  record  matrix,  substantially  as  de- 

5  scribed. 
13.  A  flat  sound  record  or  other  object 

having  a  body  containing  a  hardened  phe- 
nolic condensation  product  and  a  filler  and 

a  surface  layer  containing  a  hardened  phe- 
10  nolic  condensation  product  on  both  sides  or 

faces  of  said  body,  said  product  having  in- 
corporated therewith  a  substance  which 

renders  the  surface  layer  sufficiently  plastic 
at  elevated  temperatures  to  take  a  clear  im- 

15  pression  from  a  sound  record  matrix,  sub- 
stantially as  described. 

14.  As  a  new  article  of  manufacture,  a 
sound  record  or  blank  comprising  a  body 
containing  a  filler  of  wood  fiber  and  a  binder 

20  therefor  containing  a  phenolic  condensation 
product,  and  a  surface  layer  for  said  body 
containing  a  hardened  phenolic  condensa- 

tion product,  said  surface  layer  being  suffi- 
ciently thermo  plastic  to  take  when  heated 

25  a  clear  impression  from  a  sound  record  ma- 
trix, substantially  as  described. 

15.  As  a  new  article  of  manufacture,  a 
sound  record  or  blank  comprising  a  body 
containing  a  filler  of  wood  fiber  and  a  binder 

30  therefor  containing  a  phenolic  condensation 
product,  the  wood  fiber  being  in  excess  of 
the  binder,  and  a  surface  layer  containing 
a  hardened  phenolic  condensation  product, 
said  surface  layer  being  sufficiently  thermo 

35  plastic  to  take  when  heated  a  clear  impres- 
sion from  a  sound  record  matrix,  substan- 

tially as  described. 
16.  As  a  new  article  of  manufacture,  a 

sound  record  or  blank  comprising  a  body 
40  containing  a  filler  of  wood  fiber  and  a  binder 

therefor  containing  a  hardened  phenolic 
condensation  product,  the  wood  fiber  being 
in  excess  of  the  binder,  and  a  surface  layer 
containing  a  hardened  phenolic  condensa- 

45  tion  product,  said  surface  layer  being  suffi- 
ciently thermo  plastic  to  take  when  heated 

a  clear  impression  from  a  sound  record  ma- 
trix, substantially  as  described. 

17.  As  a  new  article  of  manufacture,  a 

sound   record  or  blank  comprising  a  body  50 
containing  a  filler  of  wood  fiber  and  a  bind- 

ing agent  and  a  surface  layer  containing  a 
final  hardened  phenolic  condensation  prod- 

uct having  incorporated  therewith  a  sub- 
stance which  renders  the  surface  layer  suffi-  55 

ciently  plastic  at  elevated  temperatures  to         j{  \ 
be  pressed  or  molded,  substantially  as  de- scribed. 

18.  As  a  new  article  of  manufacture,  a 
sound  record  or  blank  comprising  a  body  60 
containing  a  filler  of  wood  fiber  and  a  res- 

inous binding  agent  and  a  surface  layer 
containing  a  final  hardened  phenolic  con- 

densation product  having  incorporated 
therewith  a  substance  which  renders  the  65 

surface  layer  sufficiently  plastic  at  elevated 
temperatures  to  be  pressed  or  molded,  sub- 

stantially as  described. 
19.  As  a  new  article  of  manufacture,  a 

sound  record  or  blank  comprising  a  body  70 
containing  a  filler  and  a  binding  agent,  the 
filler  being  in  excess  of  the  binding  agent, 
and  a  surface  layer  containing  a  final  har- 

dened phenolic  condensation  product  having 
a  plasticity   agent  incorporated  therewith,  75 
substantially  as  described. 

20.  As  a  new  article  of  manufacture,  a 
sound  record  or  blank  comprising  a  body 
containing  a  filler  of  wood  and  a  binding 

agent,  the  filler  being  in  excess  of  the  bind-  80 
ing  agent,  and  a  surface  layer  containing  a 
final  hardened  phenolic  condensation  prod- 

uct having  a  plasticity  agent  incorporated 
therewith,  substantially  as  described. 

This  specification  signed  by  me,  the  said  85 
Jonas  W.  Ayesworth,  and  witnessed  on  my 
behalf  the  2nd  day  of  September,  1914,  and 
signed  by  me,  the  said  Edward  L.  Aiken, 
and  witnessed  on  my  behalf  the  3rd  day  of 

September,  1911. JONAS  W.  AYLSWORTH. 
Witnesses : 

Frederick  Bachmann, 
Mart  J.  Laideaw. 

EDWARD  L.  AIKEN. 

Witnesses : 
E.  Geo.  Moselet, 
Georgian na  Droeette. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Joseph  Sanders,  a 

citizen  of  the  United  States,  and  resident  of 
Washington,  in  the  District  of  Columbia, 
have  invented  certain  new  and  useful  Im- 

provements in  Gramophones,  of  which  the 
following  is  a  specification. 

The  main  objects  of  this  invention  are  to 
provide  in  a  talking  machine,  improved 
means,  of  simple  and  effective  construc- 

tion, for  supporting  a  sound  reproducer  to 
swing  across  and  toward  and  away  from  a 
sound  record;  to  provide  improved  sound 
amplifying  means;  and  to  provide  other 
improvements  as  will  appear  hereinafter. 

In  the  accompanying  drawings,  Figure  1 
is  a  fragmentary  side  elevation  partly  in 
vertical  section  of  a  talking  machine  con- 

structed in  accordance  with  this  invention; 
and  Fig.  2  an  enlarged  top  plan  view  of  a 
portion  of  the  same. 

Referring  to  these  drawings,  one  embodi- 
ment of  this  invention  comprises  the  usual 

or  any  suitable  cabinet  1  upon  which  is 
mounted  a  horizontal  rotary  disk  record 
support  2  adapted  to  carry  a  disk  record  3 
and  actuated  by  any  suitable  motor,  (not 
shown),  arranged  as  usual  in  the  cabinet  1. 
Arranged  to  cooperate  with  a  sound  record 
3  upon  the  record  support  2,  is  a  sound  box 
or  sound  reproducer  4,  which  is  connected 
to  and  in  communication  with  the  smaller 
end  of  a  sound  amplifier  or  amplifying 
horn,  as  will  appear  hereinafter. 

The  sound  amplifier  or  amplifying  horn 
comprises  two  longitudinally  tapering  tub- 

ular sections  o  and  6  of  unequal  lengths,  the 
longer  one,  5,  of  which  forms  the  major 
portion  of  the  horn,  and  the  shorter  one,  6, 
of  which  is  interposed  between  the  longer 
section  and  the  sound  box  and  forms  a 
sound  box  arm  or  tone  arm.  These  two  sec- 

tions. 5  and  6,  are  connected  and  entirely 
supported  to  swing  freely  and  independ- 

ently of  each  other  about  a  common  vertical 
axis,  by  means  of  a  stationary  horizontal 
coupling  7.  which  is  interposed  between  the 
smaller  or  inlet  end  of  the  longer  section  5 
and  the  larger  or  delivery  end  of  the  shorter 
section  6.  and  which  is  preferably  rigidly 
supported  in  a  plane  above  the  record  sup- 

port 2  by  a  bracket  8  secured  to  and  pro- 
jecting upwardly  from  the  cabinet  1. 

To  effect  an  extremely  simple  and  efficient 
connection  between  the  coupling  7  and  the 

tapering  horn  sections  5  and  6,  the  cou- 
pling 7  is  preferably  annular  in  form  and 

provided  with  internal  screw  threads  and 
the  adjacent  ends  of  the  horn  sections  5  and 
6  are  provided  with  corresponding  external  60 
screw  threads  which  engage  the  internal 
threads  of  the  coupling.  These  screw 
threads  are  carefully  proportioned  to  per- 

mit of  a  practically  free  rotary  movement 
about  a  vertical  axis  of  the  tone  arm  6  and  65 
of  the  major  portion  5  of  the  horn,  but  at 
the  same  time  to  avoid  any  rattling  or  un- 

desirable looseness  between  these  parts,  and 
if  the  joint  be  so  made  that  the  parts  will 
unscrew  while  the  tone  arm  6  is  being  pro-  70 
pelled  across  the  record  by  the  action  of  the 
record  as  will  appear  hereinafter,  the  free- 

dom of  movement  of  the  tone  arm  will  be 
increased  thereby. 

The  longer  section  5  of  the  horn  through-  75 
out  the  greater  part  of  its  length  is  substan- 

tially straight  in  longitudinal  axis  and  is 
inclined  upwardly  at  a  slight  angle  to  the 
horizontal  and  terminates  at  its  outer  or 
discharge  end  in  an  outwardly  flaring  bell  80 
9,  and  the  inner  part  of  the  larger  portion 
0  is  curved  downwardly  to  meet  the  cou- 

pling 7.    The  tone  arm  or  smaller  section  6 
of  the  horn  is  straight  and  substantially 
horizontal  from  its  smaller  end  to  a  point  85 
near  its  larger  end  and  then   curves   up- 
Avardly  to  meet  the  coupling  7,  the  horizon- 

tal portion  of  the  tone  arm  being  spaced  a 
small  distance  above  the  sound  record  3. 

To  provide  a  simple  and  efficient  connec-  90 
tion  between  the  sound  box  4  and  the  free 
end  of  the  tone  arm  6  which  will  permit  of 
a  practically  free  movement  of  the  sound 
box  witli  respect  to  the  arm  in  a  vertical 
plane,  the  sound  box  4  is  carried  by  and  95 

communicates  with  the   smaller  end'  of   a hollow   longitudinally  tapering  quadrantal 
neck  10  which  is  provided  at  its  larger  end 
with  internal  screw  threads  which  engage 
corresponding  external  screw  threads  pro-   100 
vided  therefor  on  the  free  end  of  the  tone 
arm  6,  the  external  and  the  internal  screw 
threads    being    carefully    proportioned    to 
permit  of  a  practically  free  rotary  move- 

ment of  the  sound  box  4  and  the  neck  10  105 
with  respect  to  the  tone  arm  6,  about  the 
longitudinal  axis  of  the  free  end  of  the  tone 

arm. 
The  sound  box  4  is  provided  with  the 

usual  or  any  suitable  diaphragm  11  which  110 
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is  actuated  by  means  of  the  usual  stylus  or 

needle  12  carried  by  the  usual  stylus  "bar  13, the  arrangement  being  such  that  when  the 
stylus  12  is  in  operative  engagement  with 

5  the  sound  record  3,  the  diaphragm  will  be 
substantially  perpendicular  to  the  record  3 
and  substantially  parallel  to  the  longitudi- 

nal axis  of  the  free  end  of  the  tone  arm. 
To  support  the  sound  box  in  an  inopera- 

10  tive  inverted  position  above  the  plane  of  the 
sound  record,  or  in  an  inoperative  position, 
projecting  slightly  below  the  plane  of  the 
record,  a  stop  14  projects  from  the  tone  arm 
6  m  the  path  of  and  cooperating  with  two 

15  shoulders  15  found  on  the  threaded  end  of 
the  neck  10  by  cutting  a  portion  thereof, 
one  of  the  shoulders  being  arranged  to  come 
into   contact   with   the  stop    14   when   the 
sdund  box  has  been  rotated  about  the  tone 

20   arm  from  an  operative  position  upwardly 
and  into  an  inoperative  position  just  beyond 
the  vertical  and  to  hold  the  sound  box  in  the 
latter  position,  and  the  other  shoulder  being 
arranged  to  engage  the  stop  14  when  the 

25  sound  box  has  been  removed  laterally  from 
the  record  and  has  been  lowered  or  permit- 

ted to  fall  to   a  point  slightly  below  the 
plane  of  the  record,  and  to  hold  the  sound 
box  in  the  latter  position. 

30       It  is  thought  that  the  operation  of  this 
device  is  evident  from  the  foregoing  descrip- 

tion, it  being  understood  that  the  stylus  or 
needle  12  engages  and  cooperates  with  the 
sound  record  preferably  in  a  well  known 

35  manner  in  a  sound  undulating  groove  pro- 
vided therefor  in  the  record,  and  is  vibrated 

and  propelled  across  the  record  by  and  in 
accordance    with    the    walls    of    the    sound 
groove,  the  vibratory  movement  of  the  stylus 

40  being  transmitted  to  the  diaphragm  11  'and by  the  diaphragm  transferred  into  sound 
waves.     In  the  operation  of  this  device,  the 
longitudinal  portion  of  the  tone  arm  6  swings 
in  a  predetermined  path  which  is  nearly  but 

45  not  quite  horizontal  or  parallel  to  the  record 
support  and  by  suitably  proportioning  the 
pitch  of  the  threads  supporting  the  tone  arm, 
the  actual  bodily  movement  of  the  tone  arm 
toward  the  record  during  sound  reproduc- 

50  tion  may  be  limited  to  less  than  one  three 
hundredths  of  an  inch. 

It  is  to  be  noted  that  the  construction  of 
the  sectional  sound  conduit  leading  from 
the  sound  box  is  such  that  the  sound  waves 

55  reproduced  by  the  sound  box  pass  from  the 
sound  box  consecutively  through  the  neck 
10,  tone  arm  6  and  horn  section  5  and  are 
delivered  or  discharged  through  the  bell  9. 
It  is  evident  that  owing  to  the  tapering  con- 

60  struction  of  the  sound  box  neck  10,  the  tone 
arm  6,  horn  section  5  and  bell  9,  the  sound 
waves   reproduced   by   the   sound   box   are 
gradually  and  increasingly  amplified  all  the 
wav  from  the  sound  box  to  the  delivery  end 

65  of  the  bell  9. 

Having  thus  fully  described  my  invention, 
what  I  claim  and  desire  to  secure  by  Letters 
Patent  is, 

1.  In  a  talking  machine,  the  combination 
of  a  record  support,  a  sound  box  arm  mov-  70 
able  across  said  record  support,  and  a  sound 
box  disposed  laterally  on  one  side  of  the 
longitudinal  axis  of  said  arm  and  movable 
with  said  arm  across  the  record  support, 
said  sound  box  being  also  freely  movable  75 
relatively  to  said  arm  about  an  axis  coinci- 

dent with  the  longitudinal  axis  of  the  arm  to 
follow  a  record  on  said  support. 

2.  In  a  talking  machine,  the  combination 
of  a  record  support,  a  sound  box  arm  mov-  80 
able  across  said  record  support,  and  a  sound 
box  carried  by  and  movable  with  said  arm 
across  said  record  support,  the  center  of 
gravity  of  said  sound  box  being  arranged  on 
one  side  of  the  longitudinal  axis  of  said  arm,  85 
and  the  sound  box  being  freely  movable 
relatively  to  said  arm  about  an  axis  coinci- 

dent with  the  longitudinal  axis  of  said  arm 
to  follow  a  record  on  said  support. 

3.  In  a  talking  machine,  the  combination  90 
of  a  record  support,  a  hollow  sound  convey- 

ing arm  mounted  to  swing  across  said  record 
support,  a  sound  box  having  a  diaphragm 
arranged  in  the  operative  position  of  said 
sound  box  in  a  plane  substantiallv  perpen-  05 dicular  to  the  surface  of  said  record  support, 
said  sound  box  being  disposed  in  its  opera- 

tive position  on  one  side  of  the  longitudinal 
axis  of  said  arm,  a  coupling  member  con- 

necting said  sound  box  to  said  arm  to  move  100 
therewith   across  the  record  support,  said 
coupling  member  being  also  rotatable  with 
respect  to  said  arm  about  an  axis  coincident 
with  the  longitudinal  axis  of  said  arm  to 
bring  said  sound  box  into  or  out  of  operative  105 
relation  to  said  record  support,  and  means 
between  said  coupling  member  and  said  arm 
for  holding  the  former  in  position  with  said 
sound  box  in  inoperative  relation  to  said 
record  support.  no 

4.  In  a  talking  machine,  the  combination 
of  a  record  support,  a  hollow  sound  convey- 

ing arm  mounted  to  swing  in  a  fixed  path 
across  said  record  support,  a  sound  box,  and 
means  coupling  said  sound  box  to  said  arm  115 
to  move  therewith  across  said  record  sup- 

port, and  to  move  freely  -  relatively  thereto 
about  an  axis  coincident  with  the  longitudi- 

nal axis  of  said  arm,  both  to  follow  a  record 
on    said    support    in    the    reproduction    of  120 
sound,  and  to  assume  an  inoperative  posi- 

tion with  respect  to  said  record  support  when 
the  machine  is  not  in  use. 

5.  In  a  talking  machine,  the  combination 
of  a  record  support,  a  hollow  sound  convey-  125 
ing  arm  mounted  to  swing  in  a  fixed  path 
across  said  record  support,  a  sound  box. 
means  coupling  said  sound  box  to  said  arm 
to  move  therewith  across  said  record  sup- 

port, and  to  move  freely  relatively  thereto  130 
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about  an  axis  coincident  with  the  longitudi- 
nal axis  of  said  arm,  both  to  follow  a  record 

on  said  support  in  the  reproduction  of 

sound,  and  to  assume  an  inoperative  posi- 
5  tion  with  respect  to  said  record  support 
when  the  machine  is  not  in  use,  and  means 
between  the  aforesaid  means  and  said  arm, 
for  holding  said  sound  box  in  inoperative 
position. 

10  6.  In  a  talking  machine,  the  combination 
of  a  sound  box  and  a  sound  amplifying  horn 

affording  a  gradually  widening  sound  pas- 
sage, composed  of  two  sections  axially  joined 

by  a  screw-threaded  coupling  and  movable 
15  with  reference  to  each  other,  and  a  quad- 

rantal  neck  carrying  the  sound  box  and 
axially  joined  to  the  small  end  of  the  horn 
by  engaging  screw-threads,  so  as  to  render 
the  neck  freely  movable  about  the  axis  of 

20  the  horn  at  its  small  end. 
7.  In  a  talking  machine,  the  combination 

of  a  record  support,  a  hollow  sound  convey- 
ing arm  mounted  to  swing  in  a  fixed  plane 

across  said  record  support,  a  sound  box,  and 
26  a  rigid  elbow  coupling  said  sound  box  to 

said  arm  to  move  therewith  across  said 
record  support,  and  to  move  freely  relatively 
thereto  about  an  axis  coincident  with  the 

longitudinal  axis  of  said  arm,  both  to  fol- 
30  low  a  record  on  said  support  in  the  repro- 

duction of  sound,  and  to  assume  an  inopera- 
tive position  with  respect  to  said  record  sup- 
port when  the  machine  is  not  in  use. 

8.  A  sound  amplifying  horn  composed  of 
35  two  hollow  successively  related  members  of 

constantly  increasing  cross  section  from  one 
end  of  one  member  to  the  other  end  of  the 
other  member  and  swinging  independently 
one  of  the  other  in  parallel  planes,  one  mem- 

40  ber  being  also  movable  bodily  to  and  from 
the  plane  of  movement  of  the  other  member 
in  the  normal  operation  thereof. 

9.  In  a  sound  reproducing  machine,  a 
sound   amplifying  horn  composed  of  two 

45  hollow  successively  related  members  of  con- 
stantly increasing  cross  section  from  one 

end  of  one  member  to  the  other  end  of  the 
other  member,  and  swinging  independently 
one  of  the  other  in  substantially  parallel 

50  planes,  one  member  being  movable  across  the 
record  tablet  by  the  engagement  of  the 
stylus  with  the  record  groove  and  at  the 
same  time  gravitating  bodily  toward  the 
tablet. 

55      10.  A  sound  amplifying  horn  composed  of 
two  independently  movable  members  con- 

nected together  by   a  screw-thread   swivel 
joint,  and  a  sound  box  carried  by  one  of 

*         said  members  and  movable  freely  therewith 
60  relatively  to  the  other  member. 

11.  In  a  sound  reproducing  machine,  a 
sound  amplifying  horn  composed  of  two 
hollow  successively  related  members,  one 
swinging  independently  of  the  other  in  a 

65  plane  substantially   parallel   to   the  other, 

said  member  being  movable  across  the  record 
tablet  by  the  engagement  of  the  stylus  with 
the  record  groove  and  at  the  same  time 
gravitating  bodily  toward  the  tablet. 

12.  In    a    talking   machine,    a    tone-arm  70 
formed  of  fixed  and  movable  sections,  the 
movable  sections  being  connected  to  permit 
free  movement  of  one  of  such  sections  about 

a  horizontal  axis,  and  a  screw-thread  con- 
nection uniting  the  movable  sections  to  a  75 

fixed  section  of  the  arm. 

13.  In  a  talking  machine,  the  combination 
with  a  support,  of  a  sound  reproducer  arm 
connected  to  said  support  by  means  of  a 
screw  thread  and  movable  freely  with  re-  80 
spect  to  said  support  about  the  axis  of  said 
thread,  and  sound  reproducing  means  car- 

ried by  said  arm. 
14.  In  a  talking  machine,  the  combination 

with  a  fixed  support,  of  a  sound  reproducer  85 
arm  connected  to  said  support  by  means  of 
a  screw  thread  and  movable  freely  with  re- 

spect to  said  support  about  the  axis  of  said 
thread,  and  sound  reproducing  means  car- 

ried by  said  arm.  .  90 
15.  In  a  talking  machine,  the  combination 

with  a  record  support,  of  a  sound  reproducer 
arm  mounted  to  swing  across  said  support, 
and  sound  reproducing  means  carried  by 
said  arm  and  arranged  to  cooperate  with  a  95 
sound  record  on  said  support,  said  arm  be- 

ing arranged  to  gravitate  bodily  toward  said 
support  during  its  movement  across  said 

support. 16.  In  a  talking  machine,  the  combination  100 
with  a  hollow  support,  of  a  sound  conveying 
arm  telescoping  with  said  support  and  hav- 

ing a  screw  threaded  connection  therewith 
and  movable  freely  with  respect  to  said  sup- 

port about  the  axis  of  said  thread,  and  sound  105 
reproducing  means  carried  by  said  arm. 

17.  In  a  talking  machine,  the  combination 
of  a  record  support,  a  hollow  supporting 
member,  a  hollow  sound  conducting  arm 
telescoping  with  said  member  and  having  a  no 
screw  threaded  connection  therewith  and 
movable  freely  with  respect  to  said  member 
about  the  axis  of  said  thread  to  traverse 

said  record  support,  and  a  sound  box  car- 
ried by  said  arm.  115 

18.  In  a  talking  machine,  the  combination 
with  a  tubular  sound  box  arm,  of  a  sound 
box,  and  a  hollow  quadrantal  neck  carrying 
the  sound  box  and  axially  joined  to  one  end 
of  said  arm  by  screw  threads,  said  neck  and  120 
said  sound  box  being  freely  movable  abort 
the  longitudinal  axis  of  said  end. 

19.  In  a  talking  machine,  the  combination 
of  a  record  support,  a  relatively  stationary 
member,  a  hollow  sound  conveying  arm  hav-  125 
ing  a  screw  threaded  connection  with  said 
member,  to  swing  across  said  record  sup- 

port, and  a  sound  box  carried  by  the  free 
end  of  said  arm  and  movable  therewith 

across  said  record  support  and  also  movable  130 
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freely  independently  of  said  arm  toward 
and  away  from  said  record  support. 

20.  In  a  talking  machine,  the  combination 
of  a  record  support,  a  hollow  supporting 

g  member,  a  hollow  sound  conveying  arm  hav- 
ing a  screw  threaded  connection  with  said 

member,  to  swing  across  said  record  sup- 
port, a  sound  box  carried  by  the  free  end 

of  said  arm  and  movable  therewith  across 
10  said  record  support,  and  a  joint  in  said  arm 

between  said  sound  box  and  said  screw 
threaded  connection  permitting  said  sound 
box  to  move  freely  toward  and  away  from 
said  record  support  independently  of  the 

15  movement  about  said  screw  threaded  con- 
nection. 

21.  In  a  talking  machine,  the  combination 
with  a  substantially  horizontal  disk  record 
support,  of  a  sound  box  arm  mounted  to 

20  move  in  a  predetermined  path,  and  a  sound 
box  carried  by  said  arm  and  arranged  to  co- 

operate with  a  record  on  said  support,  said 
sound  box  being  freely  rotatable  through  a 
limited  arc  with  respect  to  said  arm  about 

25  an  axis  substantially  coincident  with  the 
longitudinal  axis  of  one  end  of  said  arm, 
and  said  sound  box,  when  at  one  end  of  said 
arc,  being  in  an  inverted  position  above  said 
record  support  and  entirely  supported  by 

30  said  arm,  and  said  sound  box,  when  at  the 
other  end  of  said  arc,  being  in  a  position 

projecting  below  its  normal  operative  posi- 
tion, and  being  entirely  supported  by  said 

arm. 
35  22.  In  a  talking  machine,  the  combination 

of  a  rotary  record  support,  an  arm  mounted 
to  move  across  said  support,  and  a  sound 
box  carried  by  said  arm  and  movable  there- 

with across  said  support  and  having  a  stylus 
«G  arranged  to  engage  a  record  on  said  support 

at  a  point  spaced  on  one  side  of  a  plane  sub- 
stantially perpendicular  to  the  surface  of 

said  record  support  and  coincident  with  the 
longitudinal  axis  of  said  arm,  said  sound 

45  box  beinq-  arranged  to  rotate  freely  about  an 
axis  coincident  with  the  longitudinal  axis 
of  said  arm,  to  permit  the  sound  box  to  fol- 

low a  record  on  said  support  and  to  be 
turned  about  said  axis  to  an  inoperative 

50  position. 
23.  In  a  talking  machine,  the  combina- 

tion of  a  record  support,  a  hollow  sound  box 
arm,  and  means  mounting  said  arm  to  swing 
across   said   record   support   and   to   move 

55  bodily  toward  and  away  from  said  record 
support  by  and  upon  said  swing  movement. 

24.  In  a  talking  machine,  the  combination 
of  an  arm,  a  record  support  across  which 
said  arm  is  movable,  a  sound  box  carried  by 

80  and  movable  with  said  arm  and  disposed 
laterally  on  one  side  thereof  and  having  a 
diaphragm  arranged  substantially  perpen- 

dicularly to  said  record  support  in  the  op- 
erative  position   of   said   sound   box,   said 

65  sound  box  being  movable  about  an  axis  ex- 

tending longitudinally  of  said  arm  to  an 
inoperative  position  relative  to  said  sup- 

port, and  means  for  holding  said  sound  box 
in  inoperative  position. 

25.  In  a  talking  machine,  the  combina-  70 
tion  with  a  rotary  record  support,  of  a  hol- 

low sound  reproducer  arm  mounted  to  move 
in  a  predetermined  path  with  respect  to  said 
support,  and  sound  reproducing  means  car- 

ried by  and  communicating  with  said  arm  76 
and  arranged  to  rotate  freely  with  respect 
thereto  about  an  axis  coincident  with  the 
longitudinal  axis  of  said  arm,  said  sound 
reproducing  means  being  provided  with  a 
stylus  arranged  to  engage  a  record  on  said  80 
support  at  a  point  spaced  horizontally  from 
a  vertical  plane  coincident  with  the  said  axis 
of  rotation  of  said  sound  reproducing  means. 

26.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  a  hollow   85 
sound  reproducer  arm  mounted  to  move  in 
a  predetermined  path  with  respect  to  said 
support,  a  longitudinally  curved  hollow  neck 
having  one  end  axially  jointed  to  one  end 
of  said  arm,  and  sound  reproducing  means  9° 
secured  to  and  communicating  with  the 
other  end  of  said  neck,  said  neck  being  freely 
rotatable  with  respect  to  said  arm  about  the 
longitudinal  axis  of  said  end  of  said  arm, 
and  said  sound  reproducing  means  being  95 
provided  with  a  stylus  arranged  to  engage  a 
record  on  said  support  at  a  point  spaced 
horizontally  from  a  vertical  plane  coinci- 

dent with  the  said  longitudinal  axis  of  said 
end  of  said  arm.  100 

27.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  a  hollow 
tone  arm,  mounted  to  move  in  a  predeter- 

mined path  with  respect  to  said  support, 

and  sound  reproducing  means  carried  by  105 
said  arm  and  arranged  to  rotate  freely  with 
respect  thereto  about  an  axis  extending  lon- 

gitudinally of  said  arm,  said  sound  repro- 
ducing means  being  provided  with  a  stylus 

arranged  to  engage  a  record  on  said  support  110 
at  a  point  spaced  horizontally  from  a  ver- 

tical plane  coincident  with  the  said  axis  of 
rotation  of  said  sound  reproducing  means, 
said  sound  reproducing  means  being  freely 

invertible  from  an  operative  to  an  inopera-  115 
tive  position  with  respect  to  said  arm,  and 
being  entirely  supported  by  said  arm  when 
in  said  inoperative  position. 

28.  In  a  talking  machine,  the  combination 

with  a  rotary  record  support,  of  a  hollow  120 
tone  arm,  mounted  to  move  in  a  predeter- 

mined path  with  respect  to  said  support, 
sound  reproducing  means  carried  by  said 
arm  and  arranged  to  rotate  freely  with  re- 

spect thereto  about  an  axis  extending  Ion-  125 
gitudinally  of  said  arm,  said  sound  repro- 

ducing means  being  provided  with  a  stylus 
arranged  to  engage  a  record  on  said  sup- 

port at  a  point  spaced  horizontally  from  a 

vertical  plane  coincident  with  the  said  axis  l80 



1,152,343 

of  rotation  of  said  sound  reproducing 
means,  said  sound  reproducing  means  be- 

ing freety  invertible  with  respect  to  said 
arm  from  an  operative  to  an  inoperative 

5  position  and  means  carried  by  said  arm  for 
holding  said  sound  reproducing  means  in 
an  inoperative  position. 

29.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  an  arm 

10  mounted  to  move  in  a  predetermined  path 
with  respect  to  said  support,  and  sound  re- 

producing means  carried  by  said  arm  and 
arranged  to  rotate  freely  with  respect  there- 

to about  an  axis  extending  longitudinally  of 
15  said  arm,  said  sound  reproducing  means  be- 

ing provided  with  a  stylus  arranged  to  en- 
gage a  record  on  said  support  at  a  point 

spaced  horizontally  from  a  vertical  plane 
coincident  with  the  said  axis  of  rotation  of 

20  said  reproducing  means. 
30.  In  a  talking  machine,  the  combination 

with  a  hollow  arm  movable  in  a  fixed  plane, 
and  a  sound  box  mounted  on  the  free  end  of 
said  arm  and  so  disposed  that  the  sound 

25  box  is  free  to  rise  and  fall,  turning  about 
the  longitudinal  axis  of  said  arm  as  a  center 
during  the  reproduction  of  sound. 

31.  In  a  talking  machine,  the  combination 
with  a  hollow  arm  and  a  record  support 

30  over  which  said  arm  is  mounted  to  move,  of 
a  sound  box  secured  to  said  arm  on  an  axis 
coincident  to  the  longitudinal  axis  of  said 
arm,  and  so  disposed  with  respect  to  said 
arm  that  said  sound  box  is  free  to  rise  and 

35  fall  turning  about  said  axis  as  a  center  dur- 
ing the  reproduction  of  sound. 

32.  In  a  talking  machine,  the  combination 
of  an  arm  and  a  record  support  over  which 
said  arm  is  mounted  to  move,  a  sound  box, 

40  and  means  connected  to  said  sound  box  and 
telescoped  into  the  free  end  of  said  arm  and 
free  to  turn  about  an  axis  coincident  with 
the  longitudinal  axis  of  said  arm,  said  sound 
box  being  so  disposed  at  one  side  of  said 

55 

arm  that  said  sound  box  is  free  to  rise  and  45 

fall,  turning  about  said  axis  as  a  center  in 
the  reproduction  of  sound. 

33.  In  a  talking  machine,  the  combination 
of  a  tubular  tone  arm  normally  extending 
toward  the  record  to  be  played  and  pivoted  50 
to  swing  in  a  horizontal  plane,  a  sound  box 
tube  having  a  rectangular  bend  therein,  one 
arm  of  which  tube  is  connected  to  said  tone 

arm  to  permit  the  other  arm  of  said  tube  to 
oscillate  in  a  vertical  plane,  and  means  for 
permitting  a  free  but  limited  oscillation  of 
said  sound  box  tube  around  the  axis  of  said 
tone  arm. 

34.  In  a  talking  machine,  the  combination 
of  a  tubular  tone  arm  normally  extending  60 
toward  the  record  to  be  played  and  adapted 
to  swing  in  a  horizontal  plane,  a  sound  box 
tube  connected  to  the  free  end  of,  and  in 
axial  alinement  with  said  tubular  tone  arm, 
said  sound  box  tube  having  a  rectangular 
bend  therein  near  its  free  end,  and  means 
upon  said  tone  arm  and  said  sound  box  tube 
for  permitting  a  free  but  limited  oscillation 
of  said  sound  box  tube  around  the  axis  of 
said  tone  arm. 

35.  In  a  talking  machine,  the  combination, 
of  a  tubular  tone  arm  normalty  extending 
toward  the  record  to  be  played  and  adapted 
to  swing  in  a  horizontal  plane,  a  sound  box 
tube  connected  to  the  free  end  of  said  tone 

arm  and  in  axial  alinement  therewith,  a  cir- 
cumferential slot  in  said  sound  box  tube,  and 

a  pin  inserted  into  said  tone  arm  for  engage- 
ment with  said  slot  whereby  said  sound  box 

tube  may  have  a  free  but  limited  axial  oscil- 
lation with  respect  to  said  tone  arm. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

JOSEPH  SANDEKS. 
Witnesses : 

F.  T.  Chapman, 
Hugh  M.  Steeling. 
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To  all  vjhom  it  may  concern  : 
Be  it  known  that  I,  Wilbxjrn  N.  Denni- 

son,  a  citizen  of  the  United  States,  and  a 
resident  of  the  borough  of  Merchantville,  in 

5  the  county  of  Camden,  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im- 

provements in  Talking-Machines,  whereof 
the  following  is  a  specification,  reference  be- 

ing had  to  the  accompanying  drawings. 
10  This  invention  relates  to  talking  machines, 

and  particularly  to  the  sound  transmitting 
or  conveying  mechanism  for  directing  and 
delivering  the  sound  waves  generated  by  a 
sound  reproducer,  which  is  supported  to  be 

15  freely  moved  across  a  sound  record  disk  by 
the  contact  of  a  stylus  or  needle  with  the 

sound  reproducing  line  thereon,  and  ma}'- 
conveniently  be  applied  to  the  well-known 
type  of  disk  talking  machine  in  which  the 

20  hollow  sound  arm  is  pivoted  to  swing  over 
the  sound  record  in  a  plane  parallel  thereto. 
The  principal  objects  of  this  invention 

are,  to  provide  a  talking  machine  with   a 
sound   conveyer   which   forms   a   relatively 

25  long  sound  amplifier  for  the  reverberation 
of  the  sound  waves  directed  .therethrough, 
and  which  is  capable  of  inclosure  by  the 
walls  of  a  talking  machine  cabinet  of  rela- 

tively small  dimensions;  to  provide  a  sound 
30  conveyer  having  articulated  sections  tele- 

scopically  connected  for  relative  oscillation 
about  axes  which  are  common  to  the  con- 

tiguous ends  of  adjacent  sections;  to  pro- 
vide means  to  effect  a  substantially  parallel 

35  motion  to  the  section  comprising  the  free 
end  of  said  sound  conveyer,  whereby  the 
stylus  is  directed  to  traverse  a  rectilinear 
path  over  the  sound  record  disk,  radial  to 
the  axis  of  the  turn-table,  and  whereby  the 

40  longitudinal  axis  of  the  stylus  is  main- 
tained in  a  plane  which  is  substantially  nor- 

mal to  the  face  of  the  sound  record  disk,  and 

which  is  tangent  to  the  successive  convolu- 
tions of  the  sound  producing  line  thereon  at 

45  a  point  coincident  with  the  point  of  the 
stylus ;   and  to  provide  a   sound   conveyer 
with  an  articulated  laterally  extended  sec- 

tion pivotally  connecting  the  movable  and 
^     stationary  portions  of  the  sound  conveyer 
~^>0  together. 

Other  objects  of  this  invention  are,  to 
provide  a  sound  conveyer  wherein  the  axis 
of  the  return-bend  may  be  disposed  in  close 
proximity  to  the  periphery   of  the  sound 

record  disk  without  shortening  said  con-  55 
veyer;  and  to  provide  a  sound  conveyer 
which  may  support  a  sound  reproducer  in 
such  relation  to  the  turn-table  that  the 
stylus  may  coact  with  that  portion  of  the 
sound  record  disk  lying  farthest  from,  or  60 
nearest  to  the  pivotal  axis  of  said  conveyer. 

This  invention  further  includes  all  of  the 
various  novel  features  of  construction  and 
arrangement  hereinafter  more  definitely 
specified.  65 
The  form  of  this  invention  hereinafter 

described  provides  a  talking  machine  of  the 
type  preferably  provided  with  means  for  ro- 

tating a  sound  record  disk,  with  a  sound 
conveyer  comprising  an  inclosed  stationary  70 
sound  amplifier  having  a  laterally  disposed 
inlet,  an  articulated  laterally  extended  sec- 

tion forming  a  return-bend,  which  is  piv- 
otally connected,  preferably  in  telescopic 

relation,  with  said  stationary  amplifier  and  75 
with  a  horizontally  extending  tone  arm, 
which  carries  the  sound  reproducer  at  its 
free  end,  and  which  is  itself  supported  for 
reciprocation  in  a  substantially  rectilinear 
path  by  the  articulated  sections  and  by  a  8C 
link  pivoted  at  its  respectively  opposite  ends 
to  the  amplifier  and  to  said  tone  arm,  on 
axes  parallel  with  the  pivotal  axes  at  the 
respectively  opposite  ends  of  the  laterally 

extended  section,  the  relative  positions  of  85' 
said  pivotal  axes  being  such  as  to  substan- 

tially maintain  the  free  end  of  the  tone  arm 
in  a  plane  parallel  with  the  sound  record 
disk. 

'  In  the  accompanying  drawings,  Figure  1  90 
is  a  plan  view  of  an  inclosed  talking  ma- 

chine having  a  sound  conveyer  constructed 
in  accordance  with  this  invention,  the  lid  or 
cover  of  the  inclosing  cabinet  being  removed 
for  convenience  of  illustration;  Fig.  2  is  a  95 
vertical  longitudinal  sectional  view  of  the 
cabinet  shown  in  Fig.  1,  taken  on  the  line 
2 — 2  in  said  figure,  and  showing  the  inclosed 
mechanism  in  elevation;  Fig.  3  is  a  trans- 

verse vertical  sectional  view  of  said  cabinet,  100 
taken  on  the  line  3—3  in  Fig.  1,  showing 
the  inclosed  mechanism  in  elevation;  Fig.  4 
is  a  fragmentary  plan  view  of  a  modified 
form  of  sound  conveyer  constructed  in  ac- 

cordance with  this  invention,  and  having  a  105 
sound   reproducer   in   cooperative    relation 
with  a  sound  record  disk,  the  telescopic  con- 

nections being  broken  out  and  shown  in  sec- 
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15 

20 

tion,  for  convenience  of  illustration;  Fig.  5 
is  a  side  elevational  view  of  the  structure 
shown  in  Fig.  4,  a  fragment  of  the  cabinet 
being  shown  in  section,  for  convenience  of 
illustration ;  Fig.  6  is  a  rear  elevation  of  the 
sound  conveyer  shown  in  Figs.  4  and  5, 
showing  its  cooperative  relation  with  a 
sound  record  disk;  Fig.  7  is  a  fragmentary 
plan  view  similar  to  Fig.  4,  showing  another 
form  of  sound  conveyer  constructed  in  ac- 

cordance with  this  invention ;  Fig.  8  is  a  side 
elevation  similar  to  Fig.  5,  but  showing  the 
form  of  this  invention  illustrated  in  Fig.  7; 
and  Fig.  9  is  a  rear  elevation  of  the  struc- 

ture shown  in  Figs.  7  and  8. 

Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  cabinet 

10  including  a  bottom  wall  11,  side  walls  12, 
rear  wall  13,  front  wall  14,  having  suitable 
doors  15  arranged  to  close  the  sound  outlet 
aperture  16  therein,  and  a  lid  or  cover  18 
which  is  hinged  at  19  to  the  upper  edge  20 
of  the  cabinet  body.  Extending  horizon- 

tally within  the  cabinet  walls,  and  slightly 
25  below  the  upper  perimeter  of  said  cabinet 

body,  is  a  horizontally  disposed  partition  22, 
from  which  depends  a  motor  23,  connected 
to  rotate  a  turn-table  24  arranged  above  the 
partition  22  to  carry  a  sound  record  disk  25, 

30  the  partition  22  being  provided  with  oblong 
apertures  26  and  27,  through  which  the 
sound  conveying  mechanism  extends  as  will 
appear  hereinafter. 

As  best  shown  in  Fig.  2,  an  amplifier  28 
depends  from  the  partition  22  and  has  out- 

wardly flaring  side  walls  29  and  30  and  a 
downwardly  sloping  bottom  wall  31  embrac- 

ing the  motor  23.  Adjacent  to  the  rear  of 
the  amplifier  28,  and  disposed  transversely 
within  the  cabinet,  below  the  horizontal  par- 

tition, is  a  vertically  extending  partition  33, 
which  supports  a  rearwardly  extending  sta- 

tionary amplifier  section  35,  whose  walls 
converge  rearwardly  at  substantially  the 
same  angle  as  the  walls  of  the  amplifier  28, 
and  merge  into  a  laterally  extending  cylin- 

drical portion  36,  forming  a  circular  open- 
ing in  which  is  fitted  a  spider- frame  37. 

Projecting  laterally  and  extending  up- 
wardly from  the  cylindrical  portion  36  or 

smaller  end  of  the  amplifier  section  35,  and 
communicating  therewith,  is  a  movable  tu- 

bular section  or  support  39,  which  is  sub- 
stantially U-shaped,  as  best  shown  in  Fig.  3, 

and  has  a  lower  horizontal  cylindrical  end 
40  fitted  in  telescopic  relation  within  the  cy- 

lindrical portion  or  end  36  of  the  stationary 
amplifier  section  35,  and  is  provided  with  a 
spider-frame  41  disposed  therein  adjacent  to 
the  end  thereof.  This  movable  tubular  sec- 

tion 39  is  connected  in  oscillatory  relation 
with  the  stationary  amplifier  section  35  by 
a  horizontal  rod  or  shaft  42,  which  is  mount- 

ed in  suitable  bearing  bosses  43  and  44,  pro- 
jecting exterior  to  the  respective  sections  35 

35 

40 

45 

50 

55 

60 

65 

and  39,  and  which  extends  through  both  of 
the  spiders  37  and  41  in  said  respective  sec- 

tions, whereby  the  free  relative  oscillation 
of  said  sections  is  effected  upon  a  common 
axis.    This  movable  tubular  section  39  tapers  70 
upwardly  from  its  lower  end  and  terminates 
in  a  transversely  extending  substantially  cy- 

lindrical upper  end  45  in  which  is  fitted  a         f 
spider  -  frame    46,    this    upper    end    being 
spaced  slightly  above  the  plane  of  the  disk  75 
record  25.     Spaced  above  the  turn-table  24 
is  a  substantially  horizontal  tapering  tone 

arm  50,  the  major  portion  of  which  is  pref- 
erably substantially  straight  and  arranged 

longitudinally  within  the  cabinet  10,  and  80 
the  larger  end  of  which  is  curved  longitudi- 

nally through  an  arc  of  90  degrees  and  ter- 
minates in  a  horizontal  cylindrical  portion 

which  telescopes  loosely  in  the  upper  cylin- 
drical end  of  the  tubular  support  39.     A  85 

spider-frame  51  is  disposed  within  the  cylin- 
drical portion  of  the  larger  end  of  the  tone 

arm  50.    The  larger  end  of  the  tone  arm  50 
and  the  upper  end  of  the  tubular  section  39 
are  pivotally  connected  by  a  horizontal  rod  90 
or  shaft  53,  which  extends  through  the  spi- 

der 46  and  51  and  which  is  mounted  in  suit- 
able bearing  bosses  54  and  55  provided  there- 

for exteriorly  on  the  tone  arm  50  and  on  the 
tubular   support   39,   whereby   these  mem-  95 
bers  are  connected  to  oscillate  with  respect 
to  each  other  about  a  common  horizontal 
axis  coinciding  with  the  longitudinal  axis  of 
the  rod  53. 

The  tone  arm  50  is  maintained  in  a  sub-  100 
stantially  horizontal  plane  by  a  link  57, 
which,  as  best  shown  in  Figs.  2  and  3, 
is  pivotally  connected  at  its  respectively  op- 

posite ends  with  a  boss  58  on  the  amplifier 
section  35  by  a  stud  59,  and  with  a  bifur-  105 
cated  lug  60  on  the  tone  arm  50  by  a  pintle 
61.  The  link  57  may  be  disposed  in  substan- 

tially parallel  relation  to  a  plane  coinciding 
with  the  axes  of  the  shafts  42  and  53,  so  as 

to  maintain  the  tone  arm  50  in  parallel  rela-  110 
tion  to  the  plane  of  the  turn-table  24,  but  it 
has  been  found  by  experiment  that  the  loca- 

tion of  the  pivotal  axes  of  the  link  57  may 
be  varied  as  desired  so  long  as  the  outer 
free  end  of  the  section  50  is  maintained  in  115 
a  plane  parallel  to  the  plane  of  the  turn- 

table 24  in  any  position-  of  reciprocation  of 
said  section.  The  free  end  of  the  section  50 

may  be  conveniently  provided  with  the 

transversely  extending  cylindrical  barrel  63,  120 
into  which  is  telescopically  fitted  for  oscil- 

lation, an  outwardly  curved  tubular  neck  64, 
having  its  outer  free  end  arranged  to  receive 

a  sound  reproducer  65,  "which  is  maintained 
thereby  in  such  position  that  the  point  of  123 
the  stylus  66  carried  by  the  reproducer  65 
is  directed  in  a  rectilinear  path,  radially 
with  respect  to  the  axis  of  the  turn-table  24, 
and  the  longitudinal  axis  of  the  stylus  is 

maintained  in  oblique  relationship  and  at  a  133 
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substantially  constant  angle  with  respect  to 
the  plane  of  the  turn-table  and  in  a  plane 
substantially  perpendicular  to  the  plane  of 
said  turn-table,  and  progressively  tangential 

5  with  respect  to  the  successive  convolutions 
of  the  sound  line  of  a  sound  record  disk  car- 

ried thereby. 
It  is  to  be  noted  that  in  the  sound  conveyer 

above  described,  the  U-shaped  return-bend 
1C  or  section  39  may  be  disposed  in  close  prox- 

imity to  the  periphery  of  the  turn-table  24, 
whereby  the  cabinet  may  be  comparatively 
short,  and  in  view  of  the  fact  that  the  tone 

arm  50  extends  across  the  turn-table,  and  the 
15  stylus  needle  66  cooperates  with  the  sound 

record  disk,  at  the  region  of  the  disk  most 
remote  from  the  pivotal  axis  of  the  tone 
arm  50,  the  structure  affords,  within  a  rela- 

tively small  space,  a  relatively  long  sound 
20  conveyer  for  the  reverberation  and  amplifi- 

cation of  the  sound  waves  directed  there- 
through. 

In  the  form  of  this  invention  shown  in 

Figs.  4,  5  and  6,  the  sound  amplifier  70  is 
25  supported  independently  of  the  partition  22, 

preferably  by  attachment  to  the  inclosing 
cabinet  (not  shown),  and  is  disposed  below 
the  motor  23,  having  its  lower  wall  71  sub- 

stantially parallel  with  the  partition  22  and 
30  its  upper  wall  72  extending  below  the  motor 

and  obliquely  upwardly  toward  the  delivery 
end  of  the  amplifier. 

In  the  latter  form  of  this  invention  the 

amplifier  70  is  attached  to  its  rearwardly 
35  extended  section  73,  whose  walls  adjacent  to 

said  amplifier  are  disposed  hi  alinement 
therewith,  and  merge  into  a  laterally  ex- 

tended cylindrical  portion  74,  forming  the 
inlet  orifice  for  said  amplifier.     Also,  in  this 

40  latter  form,  the  movable  tubular  section  or 
support  75  is  similar  to  the  movable  tubular 
support  39,  shown  in  Figs.  1,  2  and  3,  but 
is  of  greater  length,  owing  to  the  distance 
of  the  amplifier  70  from  the  partition  22. 

45  Said  section  75  is  connected  to  oscillate  with 
respect  to  the  section  73  of  the  amplifier  by 
a  horizontal  rod  or  shaft  76,  which  is  mounted 
in  suitable  bearing  bosses  77  and  78  on  the 
respective  sections  73  and  75,  and  which  ex- 

50  tends  through  suitable  spiders  78  and  79  dis- 
posed in  said  respective  sections,  adjacent  to 

their  opposed  ends. 
Extending  horizontally  from  the  upper 

end  of  the  movable  tubular  section  75,  is  a 

55  tone  arm  80  which  is  pivotally  connected 
to  the  upper  end  of  the  section  75,  prefer- 

ably in  telescopic  relation,  by  a  horizontal 
rod  or  shaft  81.  which  is  mounted  in  bear- 

»  ing  bosses  82  and  83  on  the  section  75  and 

550  tone  arm  80  respectively,  and  which  extends 
through  suitable  spiders  84  and  85  disposed 
in  said  section  and  said  tone  arm  respec- 

tively, thereby  connecting  said  sections  for 
relative   oscillation   about  a  common  hori- 

65  zontal    axic     Mounted    directly    upon    the 

free  end  of  this  tone  arm  80  is  a  sound  re- 
producer 86  which  is  maintained  by  the 

tone  arm  80  in  such  relation  to  the  sound 
record  disk  25,  that  the  point  of  its  stylus 
needle  87  is  directed  in  a  rectilinear  path  co-  70 
incident  with  the  radius  of  said  record  disk, 
which  is  perpendicular  to  a  vertical  plane 
coincident  with  the  fixed  axis  of  oscillation 
of  said  section  75,  the  length  of  the  tone  arm 
SO  being  such  that  the  point  of  the  stylus  75 
needle  87  is  cooperative  with  the  lines  of 
the  record  disk  25,  which  lie  between  the 
axis  of  rotation  of  the  record  disk  and  a 
vertical  plane  coincident  with  the  fixed  axis 
of  oscillation  of  the  tubular  support  75.  It  so 
will  be  noted  that  by  this  construction,  the 
parallel  arrangement  for  supporting  the 
free  end  of  the  horizontal  tone  arm,  com- 

prising the  fink  57,  boss  58,  stud  59,  lug  60 
and  pintle  61,  as  shown  in  Figs.  1  and  2,  85 
may  be  omitted ;  the  sound  reproducer  being 
directly  attached  to  the  free  end  of  the  tone 
arm  80.  By  this  arrangement,  however,  it 
may  be  observed  that,  owing  to  the  fact  that 
the  axis  of  the  shaft  or  rod  81  travels  in  an  90 
arc  whose  center  is  the  axis  of  the  rod  or 
shaft  76,  the  distance  of  the  pivotal  axis  of 
the  tone  arm  80  from  the  plane  of  the  turn- 

table will  vary  slightly  as  the  tubular  sup- 
port 75  is  oscillated,  whereby  a  slight  devia-  S  5 

tion  of  the  plane  of  the  stylus  needle  with 
respect  to  the  sound  record  disk  must  neces- 

sarily occur,  which  deviation  depends  in 
degree  upon  the  distance  between  the  axes  of 
the  rods  76  and  81.  100 

In  the  construction  shown  in  Figs.  4,  5, 
and  6,  the  deviation  of  the  plane  of  the 
needle  with  respect  to  the  sound  record  disk 
25  may  be  reduced  by  prolonging  the  tone 
arm  to  such  an  extent  as  to  permit  the  stylus  10c 
needle  to  cooperate  with  the  sound  lines  of 
the  disk  25  which  are  most  remote  from  the 
vertical  plane  which  coincides  with  the  axis 
of  oscillation  of  said  arm.  Such  a  construc- 

tion is  shown  in  Figs.  7,  8  and  9,  wherein  110 
the  movable  tubular  section  90  is  pivotally 
connected  to  the  stationary  section  73  of  the 
amplifier  in  the  same  manner  as  the  movable 
tubular  section  75  is  connected  to  the  sta- 

tionary section  73  of  the  amplifier  in  Figs.  115 
4,  5,  and  6,  and  the  tone  arm  91  is  pivotally 
connected  to  the  upper  end  of  the  movable 
tubular  section  90  in  the  same  manner  as  the 
tone  arm  80  is  connected  to  the  upper  end  of 
the  movable  tubular  section  75  in  Figs.  4.  5,  120 
and  6.  The  tone  arm  91  extends  across  the 

turn-table  24  to  such  an  extent  as  to  permit 
the  point  of  the  stylus  93  of  the  sound  re- 

producer 95,  carried  by  the  tone  arm,  to  co- 
operate with  the  sound  lines  of  the  sound  12  5 

record  disk  25  which  are  most  remote  from 
the  vertical  plane  which  coincides  with  the 
fixed  axis  of  oscillation  of  the  movable  tubu- 

lar section  90. 
In  many  talking  machines  in  general  use  130 
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the  tone  arm  is  pivoted  to  swing  about  a 
vertical  axis  and  carries  at  its  free  end  a 
sound  reproducer  the  stylu,s  of  which  is  caused 
to  swing  over  the  sound  record  disk  in  a 

5  path  coincident  with  the  arc  of  a  circle,  the 
center  of  which  coincides  with  the  pivotal 
axis  of  said  tone  arm,  whereby  a  plane  nor- 

mal to  the  tablet  and  coincident  with  the 

longitudinal  axis  of  the  stylus  may  possibly 
10  not  coincide  with  planes  passing  through 

said  pivotal  axis  of  said  tone  arm  and  tan- 
gent to  the  convolutions  of  the  sound  repro- 

ducing groove  on  said  record  disk. 
It  has  been  found  by  experiment  that  it 

15  may  be  advantageous  to  direct  the  stylus  in 
a  rectilinear  path  radial  to  the  axis  of  the 
turn-table,  whereby  the  plane  coincident 
with  the  longitudinal  axis  of  the  stylus  and 
normal  to  the  surface  of  the  record  disk  is 

20  maintained  in  substantially  constant  tan- 
gential relation  to  the  successive  convolu- 

tions of  the  sound  lines  on  the  sound  record 
disk. 

In  disk  talking  machines  wherein  the  tone 
25  arm  swings  about  a  vertical  axis,  the  stylus 

cooperates  with  the  sound  record  disk  on 
one  side  of  a  plane  coincident  with  the  axis 
of  oscillation  of  said  tone  arm  and  the  axis 

of  rotation  of  the  turn-table,  and  that  in 
30  order  to  afford  sufficient  length  of  tone  arm 

to  be  effective  to  obtain  the  best  results  from 
the  sound  waves  directed  therethrough,  and 
to  make  the  path  of  the  stylus  an  arc  of  rela- 

tively large  radius  the  axis  of  the  tone  arm 
35  is  located  at  a  considerable  distance  from 

the  axis  of  the  turn-table,  whereby  a  rela- 
tively large  cabinet  must  be  provided  to  in- 

close such  structure,  whereas  the  forms  of 
the  invention  herein  shown  and  described 

40  provide  a  comparatively  long  sound  con- 
veyer  which  may  be  inclosed  in  a  compara- 

tively small  cabinet. 
It  is  evident  that  this  invention  is  not 

limited  to  the  precise  details  of  construc- 
45  tion  and  arrangement  herein  set  forth,  as  it 

is  obvious  that  various  modifications  may  be 
made  therein  without  departing  from  the 
features  of  the  invention  as  defined  in  the 

appended  claims. 
50  Having  thus  described  my  invention,  I 

claim : 

1.  A  sound  conveyer  for  talking  machines, 
comprising  a  sound  amplifier,  a  tone  arm, 
and  a  tubular  section  comprising  a  return 

55  bend  mounted  to  oscillate  on  a  horizontal 
axis,  said  section  having  its  opposite  ends 
respectively  fitted  in  pivotal  relation  with 
said  tone  arm  and  with  said  amplifier. 

2.  A   sound    conveyer    for    talking    ma- 
60  chines,  comprising  a  sound  amplifier,  a  tone 

arm  movable  in  substantially  the  direction 
of  its  axis,  and  a  tubular  section  comprising 
a  return  bend  connected  to  said  tone  arm 

and  to  said  amplifier  and  tying  at  all  times 
65  in  a  plane  perpendicular  to  a  vertical  plane 

coincident  with  the  longitudinal  axis  of  said 
tone  arm. 

3.  A  sound  conveyer  for  talking  machines 
comprising  a  sound  amplifier,  a  tone  arm, 
and  a  movable  laterally  extending  tapered  70 
tubular  section  connected  to  said  tone  arm 

and  comprising  a  return  bend,  said  return 
bend  being  directly  connected  to  said  ampli-  A 
fier  to  oscillate  with  respect  thereto  on  a 
horizontal  axis.                                                     75 

4.  A  sound  conveyer  for  talking  machines, 
comprising  a  sound  amplifier  having  a  lat- 

erally disposed  inlet,  a  laterally  extending 
tubular  section  comprising  a  return  bend 
piyotally  connected  to  communicate  with  so 
said  inlet,  and  a  tone  arm  movably  connect- 

ed to  said  return  bend  and  communicating 
therewith. 

5.  A  sound  conveyer  for  talking  ma- 
chines, comprising  a  sound  amplifier  hav-  85 

ing  a  laterally  disposed  cylindrical  inlet,  a 
laterally  extending  tubular  section  com- 

prising a  return  bend  provided  with  a  cylin- 
drical end  pivotal  ly  fitted  for  relative  os- 

cillation in  said  inlet,  and  a  tone  arm  mov-  90 
ably  connected  to  said  section  and  commu- 

nicating therewith. 
6.  A  sound  conveyer  for  talking  ma- 

chines, comprising  a  sound  amplifier  hav- 
ing a  laterally  disposed  inlet,  a  tone  arm,  95 

and  a  laterally  extending  U-shaped  section 
connected  to  said  tone  arm  and  pivotally 
connected  with  said  amplifier. 

7.  A    sound    conveyer    for    talking    ma- 
chines, comprising  an  amplifier,  a  tone  arm,  100 

a  movable  tubular  section  comprising  a  lat- 
erally disposed  return  bend,  a  pivot  con- 

necting said  tone  arm  to  said  section,  a  pivot 
parallel  to  said  first  mentioned  pivot  and 
upon  which  said  section  is  mounted  to  os-  105 
cillate  with  respect  to  said  amplifier,  and 
means  acting  in  a  direction  at  all  times  sub- 

stantially parallel  with  a  plane  coincident 
with  the  axes  of  said  pivots  and  pivotally 
supporting  said  tone  arm  in  a  substantially  110 
horizontal  plane. 

8.  A  sound  conveyer  for  talking  ma- 
chines, comprising  an  amplifier,  a  tone  arm, 

a  tubular  section  providing  a  laterally  dis- 
posed return-bend  connected  to  said  tone  115 

arm  and  connected  for  oscillation  relati  ve  to 
said  amplifier,  and  means  operative  to  direct 
the  free  end  of  said  tone  arm  in  a  rectilinear 

path. 

9.  A    sound    conveyer    for    talking    ma-  120 
chines,  comprising  an  amplifier,  a  tone  arm, 
a  tubular  section  providing  a  laterally  dis- 

posed return-bend  connected  to  said  tone 
arm  and  connected  for  oscillation  relative  to 

said  amplifier,  and  means  operative  to  sup-  125  ( 
port  said  tone  arm  and  to  direct  it  in  a  sub- 

stantially rectilinear  path. 
10.  A   sound   conveyer   for   talking   ma- 

chines, comprising  an  amplifier,  a  tone  arm, 
a  tubular  section  providing  a  laterally  dis-  130 
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posed  return-bend  connected  to  said  tone 
arm  and  connected  for  oscillation  relative  to 

said  amplifier,  and  means  operative  to  sup- 
port said  tone  arm  in  a  substantially  hori- 

5  zontal  position,  and  to  direct  its  free  end  in 
•i  substantially  rectilinear  path. 

11.  A  sound  conveyer  for  talking  ma- 
chines, comprising  an  amplifier,  a  tone  arm, 

a  tubular  section  providing  a  laterally  dis- 
10  posed  return-bend  connected  to  said  tone  arm 

and  connected  with  said  amplifier  for  rela- 
tive oscillation,  and  substantially  parallel 

motion  means  operative  to  support  said  tone 
arm  for  horizontal  reciprocation,  and  to  di- 

15  rect  its  free  end  in  a  substantially  rectilinear 

path. 
12.  A  sound  conveyer  for  talking  ma- 

chines, comprising  an  amplifier,  a  tone  arm, 
a  tubular  section  providing  a. laterally  dis- 

20  posed  return-bend  connected  with  said  tone 
arm  and  with  said  amplifier,  for  relative  os- 

cillation, means  operative  to  support  said 
tone  arm  in  horizontal  position,  and  effec- 

tive to  direct  the  free  end  of  said  arm  in  a 
25  rectilinear  path,  and  a  pivoted  connection 

carried  by  the  free  end  of  said  arm,  for  car- 
rying a  sound  reproducer. 

13.  A  sound  conveyer  for  talking  ma- 
chines, comprising  an  amplifier,  a  tone  arm, 

30  a  tubular  section  extended  laterally,  and 
forming  a  return-bend  pivotally  connected 
to  said  tone  arm  and  said  amplifier  upon 
horizontal  axes,  and  a  link  supporting  said 
tone  arm  for  horizontal  reciprocation. 

35  14.  A  sound  conveyer  for  talking  ma- 
chines, comprising;  an  amplifier,  a  tone  arm, 

a  laterally  extended  tubular  section  opera- 
tive to  oscillate  with  respect  to  said  tone 

arm  and  with  respect  to  said  amplifier,  and 
40  connected  in  telescopic  relation  with  said 

tone  arm  and  with  said  amplifier,  a  link  sup- 
porting said  tone  arm  horizontally,  and  op- 

erative to  direct  its  free  end  in  a  substan- 

tially- rectilinear  path,  and  a  laterally  ex- 
45  (ending  connection  carried  by  the  free  end 

of  said  tone  arm  and  arranged  to  support  a 
sound  reproducer. 

15.  A  sound  conveyer  for  talking  ma- 
chines, comprising   an   amplifier  having  a 

50  laterally  extended  cvlindrical  inlet,  a  tone 
arm  having  a  laterallv  disposed  cylindrical 
outlet,  a  tubular  return  bend  having  its  op- 

posite ends  telescopically  engaged  in  pivotal 
relation  with  said  outlet  and  with  said  inlet 

55  respectively,  and  a  sound  reproducer  carried 
by  said  tone  arm  and  operative  to  direct  the 
point  of  a  stylus  carried  thereby  in  a  recti- 

linear path. 
16.  In  a  talking  machine,  the  combination 

60  with   a   cabinet,   of   a   turn-table   rotatable 
therein,  and  arranged  to  support  a  sound  rec- 

ord disk,  an  amplifier  disposed  beneath  said 
turn-table,  a  tone  arm  disposed  above  said 
tm-n-table,  and  a  tubular  section  extended 

65  laterally,  and  forming  a  return-bend  pivot- 

ally  connecting  said  tone  arm  and  said  ampli- 
fier adj  acent  to  the  edge  of  said  turn-table,  the 

free  end  of  said  tone  arm  extending  beyond 
the  axis  of  said  turn-table,  and  arranged  to 
carry  a  sound  reproducer,  and  to  direct  its  70 
stylus  in  a  rectilinear  path  substantially  ra- 

dial to  said  turn-table,  and  to  substantially 
maintain  the  plane  of  said  stylus  in  normal 
relation  to  the  sound  record  disk,  and  tan- 

gent to  the  successive  convolutions  of  the  75 
sound  lines  on  said  disk. 

17.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  a  turn-table  arranged  to 
rotate  therein,  operative  to  carry  a  sound 
record  disk,  a  sound  amplifier,  a  tone  arm  80 
having  a  section  connected  to  said  tone  arm 

and  projecting  laterally  and  forming  a  re- 
turn-bend pivotally  connected  with  said 

amplifier  on  a  horizontal  axis,  and  a  sound 
reproducer  carried  by  the  free  end  of  said  85 
tone  arm,  and  having  its  stylus  directed  in 
a  rectilinear  path,  substantially  coincident 
with  a  radius  of  said  turn-table,  said  tone 
arm  extending  bevond  the  axis  of  said  turn- 

table and  operative  to  direct  the  stylus  over  90 
that  portion  of  the  sound  record  disk  which 
is  most  remote  from  the  pivotal  connection 
of  said  tone  arm. 

18.  In  a  talking  machine,  the  combination 
of  an  amplifier,  a  tone  arm,  and  a  tubular  95 
member  uniting  said  amplifier  and  said  tone 
arm  and  having  swivel  connections  there- 

with, said  swivel  connections  having  parallel 
axes  and  said  tubular  member  being  free 
to  turn  on  said  axes  to  cause  a  substantially  10° 
rectilinear  movement  of  said  tone  arm. 

19.  In  a  talking  machine,  the  combination 
of  an  amplifier,  a  tone  arm,  and  a  tubular 
member  uniting  said  amplifier. and  tone  arm 

and  having  telescopic  connections  therewith,  10*> 
said  telescopic  connections  having  parallel 
axes  and  said  tubular  member  being  free  to 
turn  on  said  axes  to  cause  a  substantially 
rectilinear  movement  of  said  tone  arm. 

20.  A  sound  conveyer  for  talking  ma-  110 
chines,  comprising  an  amplifier  having  an 

opening,  a  tone  arm  having  a  laterally  dis- 
posed opening,  and  a  unitarv  tubular  mem- 

ber having  a  return  bend  with  its  opposite 

ends  telescopicallv  engaged  in  pivotal  rela-  115 
tion  with  the  opening  in  said  amplifier  and 
tone  arm  respectively. 

21.  The  combination  of  a   hollow  sound 
conveyer,  a  hollow  amplifier,  and  a  tubular 

section  provided  at  its  ends  with  openings  120 
cooperative  respectivelv  with  said  conveyer 
and  said  amplifier,  said  section  being  fitted 
to  turn  with  respect  to  said  conveyer  about 
an  axis  coincident  with  the  axis  of  one  of 

said  openings,  said  section  being  also  fitted  li!5 
to  turn  with  respect  to  said  amplifier  about 
an  axis  coincident  with  the  axis  of  the  other 
of  said  openings. 

22.  The  combination  of  a  hollow  sound 

conveyer,  a  hollow  amplifier,  and  a  tubular  1S0 
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section  provided  at  its  ends  with  openings 
cooperating  respectively  with  said  conveyer 
and  said  amplifier,  said  section  being  fitted 
to  turn  with  respect  to  said  conveyer  about 
an  axis  coincident  with  the  axis  of  one  of 
said  openings,  said  section  being  also  fitted 
to  turn  with  respect  to  said  amplifier  about 
an  axis  parallel   with  the  said  first-men- 

tioned axis  and  coincident  with  the  axis  of 
the  other  of  said  openings. 

In  witness  whereof,  I  have  hereunto  set 
mv  hand  this  27th  day  of  July,  A.  D.,  1911. 

WILBUKN  N.  D'ENNISON. Witnesses : 
Frank  B.  Middleton,  Jr., 
Charles  F.  Witj.ard. 

10 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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1,152,539. Specification  of  Letters  Patent.  Patented  Sept.  7, 1915. 

Application  filed  December  17, 1908.     Serial  No.  468,007. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  H.  Macdon- 

ald,  a  citizen  of  the  United  States  of  Amer- 
ica, and  a  resident  of  Bridgeport,  Fairfield 

5  county,  Connecticut,  have  invented  a  new 
and  useful  Improvement  in  Ejectors  or 
Throw-Offs  for  Sound-Records,  which  is 
fully  set  forth  in  the  following  specification. 

The  present  invention  relates  to  talking- 
10  machines  in  which  a  cylindrical  record  is 

carried  by  a  mandrel,  and  the  particular  ob- 
ject of  the  invention  is  to  provide  an  im- 

proved ejector  for  imparting  to  the  tablet 
an  initial  movement  to  disengage  the  same 

15  from  the  mandrel  and  project  it  beyond  the 
end  of  the  mandrel,  in  order  that  the  fingers 
of  the  operator  may  be  introduced  into  the 
end  of  the  cylindrical  tablet.  By  this  means 
the  tablet  may  be  readily  removed  without 

20  injury  which  might  result  if  the  outside  of 
the  record  was  handled. 

The  invention  will  be  better  understood  by 
reference  to  the  accompanying  drawings, 
illustrating  one  expression  of  the  inventive 

25  idea,  and  wherein — 
Figure  1  is  a  plan  view,  partly  in  section, 

of  a  preferred  embodiment  of  my  invention ; 
and  Fig.  2  is  a  front  elevation  of  the  same, 
partly  broken  away. 

30  Referring  to  the  drawings,  wherein  like 
reference  numerals  indicate  like  parts,  1  is 
the  bed-plate,  from  which  rises  the  end  plate 
2,  front  rail  3,  and  standards  4,  5,  6,  7,  and 
8.     9  is  the  ordinary  revoluble  tapered  man- 

35  drel  which  carries  the  cylindrical  sound  rec- 
ord 9'.  The  mandrel  9  is  mounted  on  a 

shaft  10  which  rests  in  a  journal  seat  in 
standard  4  and  carries  the  belt-pulley  11  and 
a    smaller   belt-pulley    12.    An    adjustable 

40  cone-bearing  13,  mounted  in  the  end  plate  2, 
supports  one  end  of  this  shaft.  The  other 
end  of  this  shaft  is  preferably  held  by  an- 

other adjustable  cone-bearing  14  provided 
in  the  swinging  gate  15,  which  latter  has  a 

45  comparatively  long  journal-bearing  upon 
the  standard  5.  This  gate  15  is  latched  at 
16  to  standard  6  in  any  desired  manner.  To 
the  rear  of  shaft  10,  and  parallel  therewith, 
is  a  feed  screw  17  which  is  supported  in  ad- 

50  justable  conical  bearings  that  are  mounted 
in  end  plate  2  and  standard  7,  respectively ; 
and  a  belt-pulley  18  is  carried  by  the  feed 
screw  17  in  fine  with  the  smaller  pulley  12 

on  the  mandrel  shaft  10.  A  rear  guide  rail 
19  is  secured  between  end  plate  2  and  stand-  55 
ard  8.  The  belt-pulley  11  on  the  mandrel 
shaft  is  driven  at  a  high  rate  of  speed  by 
belt  from  the  motor,  in  the  usual  manner; 
and  the  belt  20  from  smaller  pulley  12  drives 
pulley  18  and  feed  screw  17.  60 

A  carriage  21  slides  on  the  back  guide  19, 
being  mounted  thereon  in  any  convenient 
manner,  and  this  carriage  carries  a  flat 
spring  22  at  the  forward  end  of  which  is  a 
partial  nut  23,  which  nut  meshes  with  the  65 
feed  screw  17.  A  bridge-piece  24  projects 
from  the  carriage  over  the  mandrel  and  rests 
in  front  of  the  same  upon  the  forward 

guide  3. Between  the  mandrel  and  its  pulley,  and  70 
beneath  the  mandrel  shaft,  is  journaled  a 
transverse  rock-shaft  40  which  is  provided 
with  a  handle  41  and  an  upwardly  project- 

ing arm  42.    This  arm  42  bears  against  a 
longitudinally  sliding  bar  43  mounted  in  75 
suitable  bearings  one  of  which  may  be  stand- 

ard 4,  preferably  beneath  and  parallel  with 
the  mandrel  shaft.    A  spring  45  encircles 
the  bar  43  and  tends  to  force  said  bar  to  the 
left,  away  from  the  mandrel.    Secured  to  said  so 
sliding  bar  in  any  suitable  manner  is  a  plate 
46,  preferably  crescent  shape,  which  plate 
lies  opposite  the  annular  inner  end  of  the 
record  cylinder  or  tablet  upon  the  mandrel. 
By  swinging  handle  41  of  the  rock-shaft  85 
toward  the  right,  spring  45  is  compressed 
and  plate  46  is  forced  to  the  right,  engaging 
the  cylinder  and  moving  the  same  longitudi- 

nally of  the  mandrel.     When  the  handle  41 
is  released,  the  spring  45  restores  the  parts  90 
to  their  initial  position.     It  will  be  under- 

stood that  before  the  record  cylinder  or  tab- 
let is  removed,  the  motor  is  stopped  (or  its 

shaft  thrown  out  of  gear),  the  end  gate  15 
is  thrown  open,  and  the  handle  41  is  then  95 
moved  toward  the  right  into  engagement 
with  the  record  tablet.     The  movement  im- 

parted to  the  record  tablet  by  the  mechanism 
described  projects  said  tablet  beyond  the  end 
of  the  mandrel  a  sufficient  distance  so  that  100 
the  fingers  of  the  operator  may  be  readily 
inserted   in   said   projecting   end,   and  the 
record  removed  from  the  mandrel  without 
danger  of  injury  to  the  surface  of  the  same. 

While  the  invention  has  been  illustrated  105 
in  association  with  a  machine  for  shaving 
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sound  records,  it  will  be  understood  that  it 
may  be  employed  in  connection  with  any 
form  or  type  of  machine  on  which  cylindri- 

cal records  are  used ;  and  while,  for  the  pur- 
5  pose  of  clearness,  one  expression  of  the  in- 

ventive idea  has  been  described  in  consid- 
erable detail,  it  is  to  be  understood  that  the 

invention   is  not   limited  to  the  structure 
shown  but  that  the  inventive  idea  is  capable 

10  of  various  expressions  within  the  limits  of 
the  appended  claims. 

What  is  claimed  is : 
1.  In  combination,  a  revolving  mandrel,  a 

record  cylinder  mounted  thereon,  a  throw- 
15  off  for  said  cylinder  comprising  a  transverse 

rock-shaft  having  a  handle,  a  longitudi- 
nally-sliding bar  connected  to  and  actuated 

by  said  rock-shaft,  and  ejecting  means  for 
said  cylinder  carried  by  the  end  of  the  lon- 

20  gitudinal  bar  in  juxtaposition  to  the  end  of 
the  cylinder. 

2.  In  combination,  a  revolving  mandrel,  a 

record  cylinder  mounted  thereon,  a  throw- 
off  for  said  cylinder  comprising  a  transverse 

25  rock-shaft  having  a  handle,  a  longitudi- 
nally-sliding bar  actuated  by  said  rock- 

shaft,  a  plate  carried  by  the  end  of  the  lon- 
gitudinal bar  in  juxtaposition  to  the  end  of 

the  cylinder,  and  means  for  holding  said 

plate  normally  out  of  contact  with  the  cyl- 
inder. 

3.  In  combination,  a  revolving  mandrel 

adapted  to  receive  a  cylinder,  of  a  throw-off 
therefor  comprising  a  transverse  rock-shaft 
having  a  handle,  a  longitudinally-sliding 
shaft  actuated  by  said  rock-shaft,  a  plate 
carried  by  the  end  of  the  longitudinal  shaft 
in  juxtaposition  to  the  end  of  the  cylinder, 
and  means  for  holding  said  plate  normally 
out  of  contact  with  the  cylinder. 

4.  In  combination,  a  revolving  mandrel,  a 
record  cylinder  mounted  thereon,  a  throw- 
off  for  said  cylinder  comprising  a  transverse 
rock-shaft  having  a  handle,  a  longitudi- 

nally-sliding bar,  an  arm  mounted  on  said 
rock-shaft  and  engaging  said  bar,  a  plate 
carried  by  the  end  of  the  longitudinal  bar  in 
juxtaposition  to  the  end  of  the  cylinder,  and 
a  spring  for  holding  said  plate  normally  out 
of  contact  with  the  cylinder. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
THOMAS  H.  MACDONALD. 

Witnesses : 
M.  R.  Paedoe, 

C.  W.  Hedberg. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE, 

THOMAS  A.  EDISON,  OP  LLEWELLYN"  PARK,  WEST  ORANGE,  NEW  JERSEY,  ASSIGNOR  TO 
NEW  JERSEY  PATENT  COMPANY,  OP  WEST  ORANGE,  NEW  JERSEY,  A  CORPORATION 
OP  NEW  JERSEY. 

PHONOGRAPHIC  RECORDING  APPARATUS. 

1,152,614. Specification  of  Letters  Patent.  Patented  Sept.  7,  1915. 

Application  filed  January  27, 1910.     Serial  No.  540,317. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Llewellyn  Park,  West  Orange, 

5  county  of  Essex,  and  State  of  New  Jersey, 
have  made  a  certain  new  and  useful  Inven- 

tion in  Phonographic  Eecording  Apparatus, 
of  which  the  following  is  a  description. 
My  invention  relates  to  phonographic  re- 

10  cording  apparatus,  and  my  object  is  to  pro- 
vide a  recording  apparatus  which  is  ex- 

tremely sensitive  to  vibrations  of  small  am- 
plitude, but  which  is  relatively  insensitive 

to  vibrations  of  large  amplitude.     Hereto- 
15  fore,  recording  devices  which  have  been  suf- 

ficiently sensitive  to  record  vibrations  of 
small  amplitude,  have  permitted  the  dia- 

phragm to  move  excessively  when  recording 
vibrations  of  relatwely  great  amplitude.    On 

20  the  other  hand,  diaphragms  which  are  suf- 
ficiently stiff  and  sensitive  to  permit  prac- 

ticable recording  of  vibrations  of  great  am- 
plitude have  been  practically  unresponsive 

to  the  very  small  vibrations  which  often 
25  give  character  and  quality  to  music. 

As  it  is  necessary  to  keep  the  maximum 
movement  of  the  diaphragm  within  certain 
limits,  my  invention  provides  an  extremely 
sensitive   diaphragm,   preferably    of   cork, 

30  which  shall  be  readily  responsive  even  to 
excessively  weak  vibrations,  and  I  employ 
in  cooperation  therewith  a  braking  or  re- 

tarding device  having  the  peculiarity  of  im- 
posing resistance  to  the  diaphragm   only 

35  when  it  tends  to  vibrate  to  an  undue  extent, 
so  as  to  thereby  dampen  and  control  its 
movements  under  the  effect  of  sound  vibra- 

tions of  great  amplitude.  The  advantages 
of  a  cork  diaphragm  are  pointed  out  in  my 

40  application  Serial  No.  526,036,  filed  Nov.  3, 
1909.  The  braking  or  retarding  means  re- 

ferred to  are  positioned  preferably  on  the 
side  of  the  diaphragm  distant  from  the  sty- 

lus.    I  will  describe  herein  two  suggested 
45  arrangements,  either  of  which  is  adapted  to 

perform  the  function  described. 
In  order  that  the  invention  may  be  better 

understood,  attention  is  hereby  directed  to 
the  accompanying  drawings,  forming  part 

50  of  this  specification,  and  in  which  I  illus- 
trate two  forms  of  apparatus  embodying 

my  invention. 
Figure  1  represents  a  vertical  cross  sec- 

tional view  of  one  form  of  apparatus  em- 
bodying my  invention.  Fig.  2  represents  a  55 

bottom  plan  view  thereof.  Fig.  3  represents 
a  vertical  cross  sectional  view  of  a  second 

form  of  apparatus  embodying  my  inven- 
tion, and  Fig.  4  represents  a  bottom  plan 

view  thereof.  60 
Referring  to  the  drawings,  the  diaphragm 

1  of  cork  or  other  desired  material  is  se- 
cured in  any  desired  manner  to  the  sound 

box  2.  The  recording  stylus  3  is  carried  by 

the  arm  4-  which  may  be  secured  to  the  65 
flange  of  sound  box  2,  as  shown  in  the  draw- 

ings, or  otherwise  suitably  mounted,  the 
foot  5  integral  with  or  secured  to  arm  4  be- 

ing cemented  or  otherwise  secured  to  the 
center  of  the  under  side  of  the  diaphragm  70 
as  indicated  at  6. 

Referring  to  the  form  of  my  apparatus 
shown  in  Figs.  1  and  2,  a  small  cylinder  7 
is  secured  axially  to  the  upper  side  of  the 
diaphragm  1  and  the  plunger  8  is  positioned  75 
within  the  cylinder.    This  plunger  is  secured 
to  the  sound  box  2  in  any  desired  manner, 
so  that  the  air  confined  within  the  cylinder 
below  the  plunger  is  compressed  by  upward 
movement  of  the  diaphragm  to  prevent  ex-  80 
cessive  movement  of  the  latter.    As  shown 
in  the  drawings,  the  plunger  is  provided 
with  an  upper  portion  9  of  reduced  diam- 

eter, which  is  connected  by  a  ball  and  socket 
joint  10  with  an  adjusting  screw  11,  which  is  85 
threaded  within  the  wall  of  sound  box  2,  as 
shown.     By  making  use  of  a  ball  and  socket 
joint  as  described,  the  danger  of  the  plun- 

ger cramping  within  the  cylinder  7  is  over- 
come, and  a  smooth  relative  movement  of  the  90 

two  elements  is  permitted  at  all  times.    The 
portion  of  the  wall  of  sound  box  2  in  which 
screw  11  is  threaded,  may  itself  be  remov- 

ably  secured,    as   by  a  screw   engagement 
within  a  threaded  opening  in  the  wall  of  the  95 
sound  box,  as  shown  in  the  drawings,  for 
convenience  in  adjusting  the  parts.    The  po- 

sition of  plunger  8  within  cylinder  7  may 
be  adjusted  by  rotating  screw  11  in  either 
direction    by    means    of  knurled  head  12,  100 
whereby    the    amount    of    compression  ob- 

tained between  the  bottom  of  plunger  8  and 
the  upper  side  of  diaphragm  1  on  the  up- 

ward movement  of  the  diaphragm  may  be 
varied.    It  will,  of  course,  be  obvious  that,  105 
if  desired,  the  positions  of  cylinder  7  and 
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plunger  8  might  be  reversed,  the  plunger  be- 
ing secured  to  the  diaphragm,  and  the  cyl- 

inder to  the  sound  box. 
Referring  to  the  form  of  my  invention 

5  shown  in  Figs.  3  and  4,  the  screw  11  is 
threaded  within  the  wall  of  sound  box  2  in 

the  same  manner  as  in  the  first  species  of  my 
invention,  but  the  lower  end  of  this  screw 
is  provided  with  a  head  13  having  a  flat 

10  lower  surface  which  is  adjusted  to  a  position 
only  a  short  distance  above  the  upper  side  of 
diaphragm  1.  A  sticky  viscous  material  14 
is  placed  upon  the  center  of  the  upper  side 
of  diaphragm  1  before  screw  11  is  adjusted, 

15  so  that  it  forms  a  yielding  connection  be- 
tween the  diaphragm  and  the  lower  surface 

of  head  13.  This  sticky  material  is  too  vis- 
cous to  flow  to  any  extent,  and  acts  prac- 

tically in  the  same  manner  as  the  air  cushion 
20  described  in  connection  with  Figs.  1  and  2. 

In  either  case  the  compression  of  the  air  or 
the  distortion  of  the  viscous  material  im- 

poses substantially  no  resistance  to  move- 
ments of  the   diaphragm  caused  by  very 

25  weak  vibrations,  whereas,  in  the  case  of 
sound  vibrations  of  great  magnitude,  the 
movements  of  the  diaphragm  are  dampened 
and  kept  within  practicable  limits. 

Both  forms  of  cushioning  means  herein 
30  disclosed  are  substantially  incapable  of  be- 

ing set  into  continued  vibration  by  the 
elasticity  thereof  and  therefore  offer  no  ob- 

jectionable interference  to  the  true  vibra- 
tion of  the  diaphragm. 

35       It  is  to    be  understood  that  I   am    not 
limited  to  the  exact  details  of  construction 

shown  in  the  drawings,  but  that  my  inven- 
tion is  as  broad  as  the  appended  claims. 

Having  now  described  my  invention,  what 
40  I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  follows : 
1.  In  a  device  of  the  class  described,  the 

combination  of  a  sound  box,  a  diaphragm 
mounted  therein,  a  stylus  in  operative  rela- 

tion to  said  diaphragm,  and  means  bearing 
on  said  diaphragm  and  comprising  an  air 
chamber  for  imposing  a  resistance  to  the 
vibrations  of  the  diaphragm,  substantially 
as  described. 

2.  In  a  device  of  the  class  described,  the 
combination  of  a  sound  box,  a  diaphragm 
mounted  therein,  a  stylus  in  operative  rela- 

tion to  said  diaphragm,  and  means  for  im- 
posing resistance  to  the  vibrations  of  the 

45 

60 

diaphragm,  comprising  an  air  chamber  and 
a  plunger  fitting  therein,  one  of  said  parts 
bearing  on  said  diaphragm,  said  air  cham- 

ber and  plunger  being  manually  adjustable 
relatively  to  each  other  for  varying  the  re- 

sistance to  the  movement  of  the  diaphragm, 
substantially  as  described. 

3.  In  phonographic  sound  recording  ap- 
paratus, in  combination,  a  sound  box,  a  dia- 
phragm secured  thereto,  a  stylus  connected 

therewith,  and  a  device  for  imposing  a  re- 
sistance to  the  vibrations  of  the  diaphragm 

of  considerable  amplitude,  comprising  a  cyl- 
inder and  a  plunger  closely  fitting  therein, 

said  parts  being  relatively  movable,  and  one 
of  said  parts  bearing  on  and  moving  with 
said  diaphragm,  substantially  as  described. 

4.  In  phonographic  sound  recording  ap- 
paratus, in  combination,  a  sound  box,  a  dia- 
phragm secured  thereto,  a  stylus  connected 

therewith,  a  cylinder  and  a  plunger  closely 
fitting  therein,  one  of  said  parts  being  se- 

cured to  said  diaphragm  and  the  other  of 
said  parts  being  secured  to  said  sound  box, 
and  supporting  means  for  one  of  said  parts 
constructed  to  prevent  binding  between  said 

cylinder  and  plunger  in  their  relative  move- 
ment, substantially  as  described. 

5.  In  phonographic  sound  recording  ap- 
paratus, in  combination,  a  sound  box,  a  dia- 
phragm secured  thereto,  a  stylus  connected 

therewith,  a  cylinder  secured  axially  to  said 
diaphragm,  a  plunger  fitting  closely  therein, 
an  adjustable  member  secured  in  said  sound 
box  axially  in  line  with  said  plunger,  and  a 
ball  and  socket  connection  between  said 
member  and  said  plunger,  substantially  as 
described. 

6.  In  phonographic  sound  recording  ap- 
paratus, in  combination,  a  sound  box,  a  dia- 
phragm secured  thereto,  a  stylus  connected 

with  said  diaphragm,  means  for  imposing  a 
resistance  to  the  vibration  of  the  diaphragm 
comprising  a  cylinder  and  a  plunger  closely 
fitting  therein,  and  means  for  manually  ad- 

justing the  normal  positions  of  said  cylinder 
and  plunger  axially  of  each  other,  sub- 

stantially as  described. 
This  specification  signed  and  witnessed 

this  26th  day  of  January  1910. 
THOS.  A.  EDISON. 

Witnesses : 
Dyer  Smith, 

John  M.  Canfield. 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Mervin  E.  Lxle,  of 

Bridgeport,  Connecticut,  have  invented  a 
new  and  useful  Improvement  in  Processes 

5  of  Pressing  Sound-Records,  which  invention 
is  fully  set  forth  in  the  following  specifica- 
tion. 

This  invention   relates  to   a   process   of 

pressing  sound  records  by  the  use  of  a  suit- 
10  able  matrix.  It  has  heretofore  been  pro- 

posed to  make  said  records  by  placing  a  body 
of  thermoplastic  material,  softened  by  heat, 
in  contact  with  a  heated  matrix  in  a  suit- 

able die,  and  while  both  the  matrix  and  the 
15  material  are  heated  subject  the  same  to  pres- 

sure and  then  cool  the  matrix  and  record 
material  while  still  under  pressure  and 
finally  separate  the  pressed  record  from  the 
matrix.    In  such  process,  the  thermoplastic 

20  record  material  has  been  placed  in  contact 
with  the  matrix  in  the  form  of  a  lump  at 
approximately  the  central  portion  of  the 
matrix  and  then  subjected  to  pressure.  It 
has  also  been  proposed  to  form  the  record 

25  proper  with  a  body  portion  of  inferior  rec- 
ord material  and  a  thin  face  portion  of  su- 

perior record  material  in  the  form  of  a  thin 
film  or  layer  on  the  surface  of  a  separating 
sheet  of  material  such  as  paper.    In  making 

30  this  last  record,  the  process  consists  in  heat- 
ing the  matrix  and  the  superior  record  ma- 

terial carried  by  the  separating  ,sheet ;  plac- 
ing the  superior  record  material  face  down- 

ward on  the  matrix  and  then  placing  the 
35  inferior  record  material  in  a  heated  condi- 

tion, either  in  the  form  of  a  lump  or  in  disk 
form,  and  then  subjecting  the  whole  to  pres- 

sure while  heated  and  allowing  the  pressed 

record  and  the  matrix  to  cool  under  pres- 
40  sure.  This  last  mentioned  method  has  cer- 

tain advantages,  but  it  has  been  found  that 
there  is  a  decided  disadvantage  due  to  the 
fact  that  the  sheet  of  paper  remains  in  the 
record  interposed  as  a  dividing  sheet    be- 

45  tween  the  superior  record  material  and  the 
inferior  body  portion  of  the  record,  which 
sheet  of  paper  is  liable  to  wrinkle  or  blister 
and  form  a  defective  spot  or  portion  in  the 
record. 

50  A  still  further  process  of  pressing  sound 
records  consists  in  forming  a  disk  of  in- 

ferior thermoplastic  material  as  a  bodv  por- 
tion of  the  record  and  sifting  finely  divided 

superior  record  material  thereon  to  form  the 
record  surface  proper,  and  then  when  the  55 
whole  is  sufficiently  heated  to  render  it  plas- 

tic, it  is  placed  on  the  heated  matrix  with 
the  superior  record  material  in  contact  with 
the  matrix,  subjected  to  pressure  while  still 
heated,  and  then  cooled  under  pressure.    In  60 
this  process,  it  has  been  found  difficult  to 
uniformly  and  evenly  distribute  the  superior 
record  material. over  the  inferior  body  por- 

tion in  the  thin  film  required,  and  in  a  large 
number  of  cases  the  superior  record  ma-  65 
terial  would  be  so  thin  in  spots  that  the 
record  would  wear  out  at  these  spots  long 
before  the  record  as  a  whole  was  worn  out, 
thus  making  a  defective  record.     Further- 

more, this  objection  could  not  be  discovered  70 
until  the  record  was  actually  put  in  use  by 
the  consumer. 

The  present  invention  has  for  its  object 
to  provide  a  method  by  means  of  which  the 
body  portion  of  the  record  may  be  composed  75 
of  inferior  thermoplastic  material  and  the 
surface  portion  thereof  composed  of  a  thin 
layer  or  film  of  superior  thermoplastic  rec- 

ord material  without  the  employment  of  a 
separating  sheet  of  paper  or  other  fibrous  80 
material  which  caused  the  wrinkles  and  blis- 

ters above  referred  to  and  without  danger 
of  the  thin  spots  referred  to  in  the  last  above 
described  process. 

In  practising  the  present  invention,  I  pro-  85 
ceed  as  follows :  I  prepare  a  disk  of  inferior 
thermoplastic  record  material  of  any  suit- 

able well-known  composition  for  the  body 
portion  of  the  record.    I  then  take  a  sheet 
of  paper,  cloth  or  other   fibrous    support,  90 
waxed  coated  paper  being  preferred,  and 
deposit  thereon  a  film  of  any  suitable  supe- 

rior thermoplastic  record  stock  such  as  the 
ordinary    well-known    record    composition 
rich  in  shellac,  or  any  other  suitable  superior  9  5 
thermoplastic  record  material.     Preferably 
said  superior  stock  is  deposited  in  a  plu- 

rality of  films  or  layers.    When  the  ordinary 
record  stock  is  employed,  the  same  is  de- 

posited preferably  in  two  layers,  the  first  100 
of  which  is  in  powdered  condition  and  after 
being  deposited  and  subjected  to  heat  to 
soften  the  shellac  content  to  render  it  adhe- 

sive, a  second  layer,  preferably  much  more 
finely   divided   or   pulverized,  is  deposited  10P 
thereon  and  the  same  then  subjected  to  heat 
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after  which  it  is  subjected  to  pressure,  as  by 
being  passed  between  pressure  rolls.  There 
is  thereby  formed  on  the  surface  of  the  sup- 

port (preferably  waxed  paper )  a  thin  sheet 
5  or  film  of  superior  thermoplastic  record  ma- 

terial of  uniform  thickness.  The  paper  disks 

N  thus  coated  may  then  be  allowed  to  cool  and laid  away  in  stock  for  future  use,  or  they 
may  be  immediately  used  while  still  heated. 

10  Having  thus  prepared  the  disk  of  inferior 
thermoplastic  material  for  the  body  of  the 

record  and  the'  disk  of  superior  record  ma- terial for  the  face  portion  of  the  record  on 
a  support  of  paper  or  other  material,  the 

15  two  are  rendered  plastic  by  being  suitably 
heated,  and  I  then  proceed  as  follows:  I 
apply  the  superior  record  material,  face 
down,  upon  a  suitably  heated  matrix,  pref- 

erably having  placed  the  usual  label  on  the 
20  matrix,  after  which  I  peel  off  the  paper  sup- 

port or  other  backing  from  the  superior 
thermoplastic  record  material.  This  peel- 

ing off  is  facilitated  by  the  wax  on  the  paper, 
if  wax  or  other  equivalent  material  has  been 

25  used,  and  by  the  heated  condition  of  the 
record  material  itself.  I  then  apply  the  in- 

ferior body  portion  or  backing  on  top  of 
the  superior  record  material  and  subject  the 
whole  to  pressure  in  the  presence  of  heat, 

30  whereby  the  superior  record  material  takes 
the  impression  from  the  matrix  and  also  is 
caused  to  firmly  adhere  to  the  inferior  body 
portion.  I  then  chill  the  record  and  matrix 
under   pressure,   and   separate  the  pressed 

35   record  from  the  matrix. 
If  a  double  faced  record  is  to  be  pressed, 

I  proceed  as  indicated  above  until  the  in- 
ferior body  portion  of  the  record  is  in  posi- 

tion, take  a  second  disk  of  superior  record 
40  material  while  on  its  support,  heat  the  same, 

lay  it  face  downward  upon  a  second  heated 
matrix,  and  then  peel  off  the  paper  sheet 
or  support  and  reverse  this  second  matrix 
with  its  applied  layer  of  superior  record  ma- 

45  terial  onto  the  upper  side  of  the  aforesaid 
body  portion  of  the  record,  and  then  subject 
the  whole  to  pressure  while  still  heated, 
and  while  under  pressure  permit  the  mat- 

rices and  the  record  to  cool  and  then  sepa- 
50  rate  the  matrices  and  the  pressed  record. 

I  have  found  by  numerous  experiments 
that  when  the  record  is  made  according  to 
the  method  just  described,  I  am  enabled  to 
provide  the  inferior  body  portion  of  the 

55  record  with  a  facing  or  facings  of  superior 
record  material  in  the  form  of  a  thin  film 
and  hence  without  any  waste  of  material, 
which  film  is  so  uniformly  distributed  that 
no  thin  and  defective  spots  occur  in  the  fin- 

60  ished  record.  I  thereby  avoid  the  defects 
incident  to  the  use  of  a  separating  sheet  and 
also  the  defects  incident  to  the  old  method 

of  applying  the  superior  record  material  by 
sifting  it  directly  upon  the  face  of  the  in- 

65   ferior  body  portion.     Moreover,  the  layer 

70 

75 

or  film  of  superior  record  material  when 
applied  to  the  inferior  body  portion  is  thor- 

oughly compacted  by  reason  of  the  previous 
application  of  heat  and  pressure  so  that  a 
perfectly  homogeneous  film  of  superior 
record  material  is  provided  which  results 
in  a  high  grade  record  at  a  minimum  ex- 

pense for  material.  Furthermore,  I  en- 
tirely eliminate  the  personal  equation  (judg- 

ment of  the  different  operators  or  pressmen) 
and  am  enabled  to  practice  all  of  the  im- 

portant steps  which  determine  the  su- 
periority or  quality  of  the  record  by  ma- chinery. 

Having  thus  described  my  invention,  what  80 
I  claim  is : — 

1.  The  improved  process  of  pressing  a 
sound  record  from  a  matrix  which  consists 

in  preparing  a  thin  film  of  superior  record 
material  upon  a  suitable  support  or  sheet,  85 
placing  said  film  of  superior  record  material 
in  a  heated  condition  in  contact  with  a 

heated  matrix,  removing  the  said  sheet,  ap- 
plying a  heated  layer  of  inferior  record  ma- 

terial to  the  back  of  said  layer  of  superior  90 
record  material,  and  subjecting  the  whole  to 
pressure  in  the  presence  of  heat. 

2.  The  process  of  pressing  a  sound  record 
from  a  matrix  which  consists  in  forming  a 
thin  film  or  layer  of  superior  thermoplastic  95 
record  material  on  a  suitable  sheet  or  sup- 

port, applying  said  layer  of  superior  record 
material  in  a  heated  condition  to  a  heated 
matrix,  removing  the  support,  applying  a 
body  of  inferior  thermoplastic  record  ma- 

terial in  heated  condition  to  the  back  of  said 
superior  record  material,  placing  a  second 
film  of  superior  thermoplastic  record  ma- 

terial in  a  heated  condition  upon  a  second 
heated  matrix,  removing  the  support  from  105 
said  film  of  superior  record  material,  placing 
the  back  of  said  second  film  of  superior 
record  material  on  top  of  the  said  body  of 
inferior  record  material,  and  subjecting  the 
whole  to  pressure  in  the  presence  of  heat. 

3.  The  process  of  pressing  a  sound  record 
from  a  matrix  which  consists  in  applying  a 
plurality  of  layers  or  films  of  superior 
record  material  one  above  the  other  to  a 

sheet  of  paper,  heating  and  compacting  the 
same  (while  heated)  under  pressure,  apply- 

ing said  film  of  superior  record  material  in 
a  heated  condition  to  a  heated  matrix,  re- 

moving the  paper,  applying  a  body  of  in- 
ferior thermoplastic  record  material  in  disk  121 

form  to  the  back  of  said  superior  record  ma- 
terial, and  subjecting  the  whole  to  pressure 

in  the  presence  of  heat. 
4/.  The  process  of  making  a  sound  record 

from  a  matrix  which  consists  in  applying  a  I25 
plurality  of  layers  or  films  of  superior 
record  material  one  above  the  other  to  a 

sheet  of  waxed  paper,  heating  and  compact- 
ing the  same  (while  heated)  under  pressure, 

applying  said  film  of  superior  record  ma-  1*° 

100 
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115 
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terial  in  a  heated  condition  to  a  heated  ma-  specification  in  the  presence  of  two  sub- 
trix,  removing  the  waxed  paper,  applying  scribing  witnesses. 

a  body  of  inferior  thermoplastic  record  ma-  MERVIN  E  LYLE terial  in  disk  form  to  the  back  of  said  su- 
5  perior  record  material,  and  subjecting  the  Witnesses: 

whole  to  pressure  in  the  presence  of  heat.  J.  S.  Griffith, 
In  testimony  whereof  I  have  signed  this  F.  B.  Laporte. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Clinton  E.  Woods, 

of  Bridgeport,  Connecticut,  have  invented  a 
new  and  useful  Improvement  in  Correction 

5  Devices  for  Talking-Machines,  which  inven- 
tion is  fully  set  forth  in  the  following  spec- 

ification. 

This  invention  relates  to  talking  ma- 
chines, and  more  particularly  to  correction 

10  devices  employed  in  machines  used  for  dic- 
tation purposes,  when  the  record  is  to  be 

transcribed,  and  it  is  desired  by  the  dictator 
to  impart  certain  information  in  regard 
thereto  to  the  transcriber.     For  example,  a 

15  record  having  a  variety  of  matters  thereon, 
among  which  may  be  a  telegram  or  other 
rush  work,  may  be  delivered  by  the  dictator 
to  a  transcriber,  or  the  dictator  may  desire 
to  have  a  correction  made  in  matter  already 

20  dictated,  as  by  erasing  or  changing  certain 
parts,  etc. 

The  object  of  the  present  invention  is  to 
provide  a  convenient,  simple  and  accurate 
means  whereby  the  dictator  can  indicate  to 

25  the  transcriber  just  what  action  he  desires 
taken. 

With  this  end  in  view,  the  invention  con- 
sists in  a  revoluble  disk  actuated  by  the 

sound-box    carriage    of    the    machine,    and 
30  preferably  so  as  to  make  one  complete  revo- 

lution during  the  time  that  the  sound-box 
is  traveling  the  length  of  the  record-tablet, 
combined  with  means  whereby  the  dictator 
may  mark  the  disk  at  the  point  where  a 

35  correction  is  to  be  made,  telegram  taken  off, 
or  other  desired  matters  attended  to.  This 
disk  is  removed  from  the  dictation  machine 

with  the  record,  and  is  placed  upon  the 
transcribers   machine   and.   in   cooperation 

40  with  a  fixed  scale,  indicates  the  position  in 
which  the  transcriber  is  to  place  the  sound- 

box for  taking  off  the  telegram  or  other 
matter. 

The  device  is  capable  of  being  applied  to 
45  any  suitable  talking  machine  provided  with 

a  traveling  sound-box,  and  is  shown  in  the 
present  application,  for  the  sake  of  illus- 

tration, as  applied  to  the  form  of  machine 
shown  in  mv  pending  application  Serial  TSTo. 

50  814.174,  filed  January  24,  1914. 
The  inventive  idea  involved  is  capable  of 

receiving  a  variety  of  mechanical  expres- 
sions, one  of  which,  for  the  purpose  of  illus- 

trating- the  invention,  is  shown  in  the  ac- 

companying drawings,  but  it  is  to  be  ex-  55 
pressly  understood  that  such  drawings  are 
for  the  purpose  of  illustration  only,  and 
are  not  designed  to  define  the  limits  of  the 

invention,  reference  being  vhad  to  the  ap- 
pended claims  for  this  purpose.  60 

In  said  drawings — Figure  1  is  a  front 
elevation  of  a  talking  machine  showing  my 
invention  applied  thereto;  Fig.  2  is  a  hori- 

zontal section  through  the  correction  device 
taken  on  the  line  2 — 2  of  Fig.  1,  looking  in  65 
the  direction  of  the  arrow,  parts  being 
shown  in  elevation;  Fig.  3  shows  the  parts 
of  the  correction  device  in  side  elevation, 
and  the  inclosing  chamber  in  central  verti- 

cal section;  and  Fig.  4  is  a  vertical  section  70 
of  Fig.  3  on  the  line  4 — i. 

Referring  to  the  drawings,  in  which  like 
reference  numerals  indicate  like  parts,  1  is 
the  base  of  the  talking  machine,  containing 
a  suitable  motor  connected  by  the  gearing  75 
2  to  the  shaft  3,  which  on  its  left-hand  end 
is  connected  with  suitable  gearing  in  a  gear- 

box  4   for   driving   the   record   5   and   the 
sound-box  carriage  6.     The  right-hand  end 
of  the  shaft  3  is  connected,  in  a  suitable  way  80 
(not  shown),  to  a  speed-governing  device 
7.  which  may  be  of  any  desired  construc- 

tion.    It  will  be  understood  that  the  sound- 
box 6  is  propelled  along  the  slide- way  8  by 

the  usual  feed-screw  inclosed  in  said  slide-  85 
way.  and  is  prevented  from  turning  around 
said   slide-way  by   the  engagement   of   the 
tail  9  of  the  sound-box  with  the  guide-rod 
10,  all  of  which  are  preferably  constructed 
in  a  manner  fully  set  forth  in  my  afore-  90 
mentioned  application. 

Suitablv  mounted  upon  the  talking  ma- 
chine, and  preferably  upon  the  base  1  there- 

of, is  a  chamber  11,  here  shown  as  cylindrical 
in  cross-section,  which  chamber  is  provided  95 
near  its  forward  end  with  a  partition  12,  and 
at  its  front  is  closed  by  a  wall  13,  screw- 
threaded  into  the  chamber  11,  as  shown  in 
Figs.  2  and  3.  A  shaft  14  has  bearing  in 
the  partition  12  and  the  wall  13,  and  pro-  100 
jects  outward  through  the  wall  13  and  to 
the  rear  of  the  partition  12,  and  on  the  said 
shaft,  there  is  keyed  a  drum  15,  around 
which  drum  there  is  passed  a  cord  or  band 
16,  with  one  end  thereof  secured  to  the  105 
drum  and  the  other  end  passing  outward 

through  an  opening  17  (Fig.  3),  and  con- 
nected to  the  sound-box  carriage  at  18.    A 



Q 1,153,665 

spring  19  has  one  end  thereof  secured  to 
the  drum  at  20  (Fig.  2),  and  the  other  end 
thereof  secured  to  the  partition  12  at  21. 

On  the  forward  or  outwardly  projecting 
5  end  of  the  shaft  14,  there  is  mounted  a  disk 

22  provided  with  means,  as  two  pins  23  and 
24,  for  securing  a  paper  disk  25  to  the  disk 
22  to  compel  it  to  move  therewith.    Prefer- 

ably, there  is  placed  between  the  disk  22  and 
10  the  paper  disk  25  a  suitable  padding  26  to 

form  a  bed  for  the  paper,  which  padding 
26  is  preferably  of  material,  as  felt,  that  will 
yield  sufficiently  to  permit  the  paper  disk  25 
to  be  punctured,  as  hereinafter  described. 

15  A  spring  blade  or  lever  27  is  pivotally 
mounted  at  28  at  one  side  of  the  disk  22,  and 
preferably  on  the  frame-work  of  the  ma- 

chine, said  spring  blade  or  lever  27  being 
frictionally  retained  in  any  adjusted  posi- 

20  tion,  by  means  of  the  spring  clamp  29  se- 
cured in  position  by  the  screw  30.  The 

spring  blade  or  lever  27  is  preferably  pro- 
vided with  a  handle  or  knob  31,  by  means  of 

which  it  may  be  manipulated  by  the  opera- 
25  tor,  and  has,  in  close  juxtaposition  to  the 

face  of  the  paper  disk  25,  a  marking  point 
or  member  32,  here  shown  as  a  metal  point, 
by  means  of  which  the  operator  is  enabled 
to  puncture  or  perforate  the  paper  disk,  the 

30  felt  disk  26  yielding  to  permit  this  action. 
But  while  this  particular  form  of  marking 
point  is  preferred,  any  other  means  of 
marking  the  surface  of  the  paper  disk  (as, 
for   example,   a   lead   point)    may  be  era- 

35  ployed  within  the  spirit  of  the  invention. 
The  extreme  end  of  the  spring  blade  or  lever 

27  or  the  knob  31  has  thereon  a  pointer  32', 
pointing  toward  the  word  "  Correction," 
"Rush,"  "Telegram,"  etc.,  when  the  lever  is 

40  adjusted  in  the  desired  position. 
On  the  portion  of  the  shaft  14  which  pro- 

jects inward  through  the  partition  12,  a  bell 
33  is  secured,  as  by  a  set-screw  34,  so  that 
the  bell  revolves  with  the  shaft  14.    Pivoted 

45  to  the  bell  33  is  a  pawl  35  (Fig.  4)  nor- 
mally held  against  a  lug  or  pin  36  by  a 

spring.  37,  which  spring,  however,  permits 
the  pawl  to  yield  or  move  toward  the  spring, 
as  hereinafter  described.    This  pawl  35  has 

50  a  cam  face  38,  which  engages  a  correspond- 
ing cam  face  39  of  an  arm  40  pivoted  at  41 

to  the  wall  of  the  chamber  11,  the  arm  40 
turning  about  its  pivot,  and  having  one  end 
of  a  spring  42  secured  thereto  and  the  other 

65  end  secured  to  the  fixed  pivot,  as  clearly 
illustrated  in  Fig.  2. 

If  desired,  the  portion  of  the  chamber  11 
to  the  rear  of  the  bell  may  be  employed  for 
housing  other  parts  of  the  mechanism,  and 

60  as  here  shown  in  outline,  it  is  used  to  house 
a  switch  43  for  controlling  the  electric  mo- 

tor, which  switch  is  operated  through  a  train 
of  gearing  44  and  a  shaft  45  having  a 
Imurled  end  46  projecting  to  the  front:  but 

65  as  such  switch  mechanism  forms  no  part  of 

the  present  invention,  it  is  not  illustrated  in 
detail. 

The  face  of  the  paper  disk  25  has  thereon 
a  series  of  concentric  circles,  here  shown  as 
eight,  leaving  suitable  spaces  between  the  70 
circles,  and  these  circles  are  crossed  by  ap- 

proximately   radial    lines,    but    preferably         V 
struck  on  a  slight  curve,  with  the  pivotal 
point  of  the  spring  blade  27  as  a  center. 
These  radial  lines  divide  the  circumference  7h 
of  the  disk  into  equal  parts,  and  a  scale  is 
marked  around  the  circumference.    Between 
the   concentric   circles   on   the   face   of   the 

paper  disk  there  is  printed  or  written,  or 
otherwise  indicated,  information  as  to  the  80 
character  of  the  correction  or  other  action 
to  be  taken  by  the  transcriber,  for  example, 

as    here    shown,    the    words    "  Correction," 
"  Rush "    and   "  Telegram."      At    a    certain 
point,  and  preferably  at  the  top  edge  of  the  35 
front  of  the  Avail  of  the  chamber  11,  there 
is   a   pointer  47    (Fig.   1),   and   when  the 
sonnd-box  carriage  6  is  in  its  extreme  left- 
hand  position,  and  ready  to  commence  the 
dictation  which  is  to  form  the  record  on  the  93 
record  tablet  5,  the  zero  point  of  the  disk 
25  is  immediately  opposite  said  pointer  47. 

Operation:  The  machine  having  been 
started,  the  sound-box  carriage  6  is  pro- 

pelled from  left  to  right  in  Fig.  1,  and  as  it  96 
does  so,  it  acts  to  unwind  the  cord  16  from 
the  drum  15,  thereby  serving  to  revolve  the 
drum,  and  with  it  the  shaft  14  and  the  paper 
disk  25,  against  the  tension  of  the  spring 
19.  The  diameter  of  the  drum  15  is  such  100 
that  when  the  sound-box  carriage  6  has 
reached  its  extreme  right-hand  position,  the 
paper  disk  25  will  have  made  one  complete 
revolution,  and  have  brought  the  zero  point 

on  the  scale  again  opposite  the  pointer  47,  105 
and  when  the  carriage  is  returned  to  its 
normal  position  at  the  extreme  left,  the 
spring  19  acts  to  revolve  the  drum  15  in  the 
reverse  direction,  and  again  wind  the  cord 
or  band  16  thereon.  Now  let  it  be  assumed  HO 
that  when  the  carriage  has  reached  the  posi- 

tion shown  in  Fig.  1,  with  the  paper  disk  25 

standing  with  the  scale  figure  "  10  "  thereon 
opposite  the  pointer  47,  the  dictator  desires 
to  dictate  a  telegram.  He  turns  the  spring  li5 
blade  arm  or  lever  27  on  its  pivot  until  the 

pointer  32'  points  to  the  circle  immediately 
under  the  word  "Telegram",  and  depresses 
the  button  31,  thereby  causing  the  marking 

point  32  to  mark  the  disk  25  (as  by  making  1:2{> 
a  perforation).  This  mark  or  perforation 
will  be  on  one  of  the  curved  radial  lines 

actually  marked  on  the  paper  which  is  op- 
posite the  indicating  point  47,  or  on  an 

imaginary  radial  line  of  the  same  kind  12s 
which,  if  extended,  would  be  under  the  point 
47.  This  necessarily  follows,  since  the  mark- 

ing point  32  is  on  a  curved  line  passing 
through  the  center  of  the  disk  and  the  point 

47,   drawn   with   the   pivotal   point   of  the  33° 
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spring  blade  27  as  a  center.  When  the  rec- 
ord 5  is  removed  from  the  dictating  machine 

and  passed  to  the  transcriber,  the  paper  disk 
25  is  also  taken  off,  and  is  placed  in  position 

6  on  the  transcribing  machine.  The  trans- 
criber at  once  sees  that  the  disk  is  marked 

on  the  circle  under  the  word  "Telegram", and  understands  that  this  is  for  immediate 

attention,  and  therefore  advances  the  sound- 

10  box  carriage  G  until  the  index  "10"  opposite 
the  mark  on  the  disk  registers  with  the 
pointer  47  on  her  machine,  and  proceeds  at 
once  to  take  off  the  telegram.  In  like  man- 

ner, any  rush  work  which  may  be  at  any 
15  particular  part  of  the  record  tablet  5,  is 

taken  off  by  placing  the  sound-box  carriage 
6  in  a  position  to  cause  the  proper  mark  on 
the  disk  25  to  come  opposite  the  index  point 
47,  when  the  transcriber  proceeds  to  take  off 

20  such  work. 
The  pawl  35  on  the  bell  33  is  so  positioned 

that  it  contacts  with  the  spring  pawl  40  just 
before  the  sound-box  carriage  6  has  reached 
its  extreme  right-hand  position,  and  thereby 

25  acts  to  raise  the  pawl  40  against  the  tension 
of  the  spring  42,  until  the  cam  face  38  on  the 
pawl  35  has  passed  the  cam  face  39  on  the 
pawl  40.  when  the  spring  promptly  returns 
the  pawl  to  its  normal  position,  and  in  do- 

30  ing  so  causes  a  striker  48  (Fig.  4)  to  im- 
pinge upon  and  ring  the  bell,  thus  indicating 

to  the  operator  that  the  limit  of  dictation  of 
that  particular  record  tablet  has  been 
reached.     When  the  sound-box  carriage  is 

35  returned  to  its  normal  position,  the  spring 
pawl  35  is  enabled  to  pass  the  striker  pawl 
40,  by  reason  of  the  yielding  action  of  the 
two  spring-pressed  pawls,  as  will  be  readily 
understood. 

40  While,  for  the  purpose  of  particularly  de- 
scribing the  invention,  the  same  has  been 

herein  set  forth  in  considerable  detail,  it  is 
to  be  understood  that  the  invention  is  not 
limited   to   all   such   precise   details,   since 

45  equivalents  may  be  substituted  therefor,  and 
in  some  cases  parts  thereof,  as  for  example, 
the  bell,  may  be  omitted,  without  varying 
the  spirit  or  scope  of  the  invention,  which 
is  defined  in  the  appended  claims. 

50       What  is  claimed  is : — 
1.  In  a  device  of  the  character  described, 

the  combination  of  a  rotatable  disk  having 
instruction  characters  and  a  scale  thereon, 
with  a  talking  machine  sound-box  carriage, 

55  operative  connections  between  said  carriage 
and  disk  whereby  the  latter  is  rotated,  and 
a  marking  device  adjustable  in  approxi- 

mately a  radial  line  over  the  surface  of  said 
disk. 

60  2.  In  a  device  of  the  character  described, 
the  combination  of  a  shaft,  a  disk  mounted 
on  said  shaft  and  having  instruction  char- 

acters and  a  scale  thereon,  with  a  talking 
machine  sound-box  carriage,  operative  con- 

*5  nections   between  said  carriage  and   shaft 

whereby  the  shaft  is  rotated,  and  a  marking 
device  adjustable  in  approximately  a  radial 
line  over  the  surface  of  the  disk. 

3.  In  a  device  of  the  character  described, 
the  combination  of  a  disk  having  a  series  70 
of  concentric  circles  thereon  and  instruction 
characters  in  the  spaces  between  the  said 

circles,  with  a  talking  machine  sound-box 
carriage,  means  rotating  the  disk  synchro- 

nously with  the  movement  of  said  carriage,  75 

and  a  marking  device  adjustable  in  approxi- 
mately a  radial  line  over  the  face  of  the 

disk  . 
4.  In  a  device  of  the  character  described, 

the  combination  of  a  disk  having  a  series  80 

of  concentric  circles  and  approximately  ra- 
dial lines  thereon  and  instruction  characters 

in  the  spaces  between  the  circles,  with  a 
talking  machine  sound-box,  means  moving 
the  sound-box  along  its  support  and  rotat-  85 
ing  the  disk  synchronously  therewith,  and 
a  marking  device  adjustable  in  approxi- 

mately a  radial  line  over  the  face  of  said 

disk. 
5.  In  a  device  of  the  character  described,  90 

the  combination  of  a  disk  having  instruction 
characters  thereon,  a  talking  machine  sound- 

box, means  moving  the  sound-box  and  ro- 
tating the  disk  synchronously  therewith, 

and  a  marking  device  in  cooperative  rela-  95 
tion  with  said  disk. 

6.  In  a  device  of  the  character  described, 
the  combination  of  a  disk  having  instruc- 

tion characters  thereon  arranged  at  different 
radial  distances  from  the  center  of  the  disk,  100 

with  a  talking  machine  sound-box,  means 
simultaneously  moving  the  sound-box  and 
rotating  the  disk,  and  a  marking  device 
mounted  in  cooperative  relation  with  said 
disk.  105 

7.  In  a  device  of  the  character  described, 

the  combination  of  a  disk  having  instruc- 
tion characters  thereon  and  a  peripheral 

scale,  a  stationary  pointer  in  proximity  to 
said  scale,  a  talking  machine  sound-box,  a  110 
sound-box  carriage,  operative  connections 
between  said  disk  and  sound-box  carriage 
whereby  the  former  is  rotated,  means  mov- 

ing said  sound-box  carriage,  and  an  adjust- 
able marking  device  mounted  in  cooperative  115 

relation  with  said  disk. 
8.  In  a  device  of  the  character  described, 

the  combination  of  a  revoluble  shaft,  a  cor- 
rection disk  secured  to  and  revolving  with 

said  shaft,  a  drum  secured  to  the  shaft  and  120 
revolving  therewith,  a  spring  mounted  to 
be  wound  up  when  the  shaft  is  revolved  in 
one  direction  and  to  revolve  the  shaft  in 

the  reverse  direction  when  freed,  a  sound- 
box and  a  mandrel  carrying  a  record  tablet,  125 

and  means  simultaneously  advancing  the 
sound-box  along  the  record  tablet  and  re- 

volving said  shaft. 

9.  In  a  device  of  the  character"  described, the  combination  of  a  sound-box  and  a  rev-  130 
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oluble  shaft,  means  simultaneously  moving 
the  sound-box  and  revolving  the  shaft,  a 
correction  disk  mounted  on  the  shaft  to 
revolve  therewith,  and  a  marking  device 
mounted  in  cooperative  relation  with  said 
disk. 

10.  In  a  device  of  the  character  described, 
the  combination  of  a  revoluble  disk  and  a 

marking  device  mounted  in  cooperative  re- 
lation therewith,  with  a  sound-box,  and 

means  simultaneously  moving  the  sound-box 
and  revolving  the  disk. 

11.  In  a  device  of  the  character  described, 
the  combination  of  a  revoluble  correction 
disk  provided  with  a  peripheral  scale  and 
approximately  radial  lines,  a  fixed  index 
point  normally  opposite  the  zero  point  of 
said  scale,  a  marking  device  mounted  in  co- 

operative relation  with  said  disk  with  its 
marking  point  adjustable  along  the  radial 
lines  thereof,  a  sound-box,  and  means  simul- 

taneously advancing  the  sound-box  and  re- 
volving said  disk. 

12.  In  a  device  of  the  character  described, 
the  combination  of  a  revoluble  shaft  having 
a  correction  disk  holder  secured  thereto,  a 
correction  disk  mounted  on  said  holder,  a 
marking  device  mounted  in  cooperative  re- 

lation with  said  disk,  a  sound-box,  and 
means  simultaneously  advancing  the  sound- 

box and  revolving  said  shaft. 

13.  In  a  device  of  the  character  described, 
the  combination  of  a  revoluble  correction 
disk,  a  bell  mounted  to  revolve  with  said 
disk,  a  marking  device  in  cooperative  re-  35 
lation  with  the  disk,  a  striker,  and  means 
for  operating  said  striker  at  a  predeter- 

mined point  in  the  revolution  of  the  disk. 
14.  In  a  device  of  the  character  described, 

the  combination  of  a  revolving  correction  40 
disk,  a  bell  mounted  to  revolve  therewith,  a 
sound-box,  means  simultaneously  advancing 
the  sound-box  and  revolving  the  disk,  a 
striker,  and  means  operating  the  striker 
when  the  sound-box  has  reached  the  extreme  45 
limit  of  movement. 

15.  In  a  device  of  the  character  described, 
the  combination  of  a  sound-box  and  a  rev- 

oluble correction  disk,  a  spring-blade  piv- 
otally  mounted  to  extend  over  the  face  of  50 
the  disk,  a  marking  point  carried  by  said 
spring-blade,  and  means  for  simultaneously 
advancing  the  sound-box  and  revolving  said 
disk. 

In  testimony  whereof  I  have  signed  this  55 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
CLINTON  E.  WOODS. 

Witnesses : 
John  S.  Griffith, 
John  E,.  Petrie. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  William  W.  Young, 

a  citizen  of  the  United  States  of  America, 

residing  at  Agawam,  in  the  county  of  Hamp- 
5  den  and  State  of  Massachusetts,  have  in- 

vented a  new  and  useful  Acoustic  Dia- 

phragm, of  which  the  following  is  a  speci- fication. 

My  invention  relates  to  improvements  in 

10  diaphragms  for  use  in  telephones,  talking- 
machines,  and  the  like,  to  reproduce  sound, 
and  consists  essentially  of  a  thin  metallic 
or  fiber  base  or  body  piece,  to  which  is 
closely,  intimately  and  securely  attached  a 

15  stay  or  brace  which  extends  from  the  center 
of  such  body  piece  in  one  or  more  direc- 

tions, all  as  hereinafter  set  forth. 
I  have  found  that  an  acoustic  diaphragm 

should,  in  order  to  give  the  best  results,  be 
20  made  of  very  thin  material,  but  inasmuch 

as  a  diaphragm,  if  made  of  too  thin  mate- 
rial, is  unable  to  endure  the  strain  to  which 

a  diaphragm  must  necessarily  be  subjected, 
means  must  be  provided   for   reinforcing, 

25  stiffening  and  strengthening  the  same,  with- 
out impairing  its  acoustic  qualities  or  ren- 

dering it  appreciably  less  sensitive  than 
would  be  the  case  if  the  device  were  not 

provided  with   said  means.    As  just  inti- 
30  mated,  however,  a  diaphragm  as  sensitive 

as  desired  would  be  impracticable  without 
the  addition  of  the  aforesaid  reinforcing, 
stiffening  and  strengthening  means  or  brace, 
the  body  part  being  too  thin  to  endure  for 

35  any  length  of  time  what  may  be  termed  the 
piston  action  to  which  said  body  is  sub- 

jected when  in  use.  A  centrally  disposed 
member  having  an  extended  part  or  parts, 
which  member  with  its  parts  is  properly 

40  secured  to  the  main  portion  or  body  of  the 
diaphragm,  is  quite  capable  of  affording 
the  necessary  amount  of  reinforcement  to 
said  body,  however  thin  the  latter  may  be, 
so  that  a  most  serviceable  diaphragm  is  pro- 

45  duced.  The  reinforcing  member  or  brace 
may  be  made  in  various  shapes  or  forms,  so 
long  as  there  is  a  part  to  augment  the  cen- 

tral portion  of  the  body  and  one  or  more 
parts  to  support  directly  and  indirectly  the 

50  other  portions  of  said  body.  Thus  con- 
structed the  diaphragm  is  sensitive  to  the 

least  vibration,  yet  rigid  enough  to  carry 
any  volume   of   sound   or  combination  of 

sounds,  either  vocal  or  instrumental,  with- 
out blasting,  rattling,  or  flatting  out.  55 

The  piston  action,  to  which  reference  has 
been  made,  covers  or  includes  practically 
the  entire  area  of  a  diaphragm  constructed 
in  accordance  with  my  invention,  the  brace 
never  being  heavy  or  thick  enough  to  pre-  60 
vent  or  interfere  with  such  action,  but  on 
the  contrary  augmenting  or  enhancing  it, 
wherefore  the  vibrations  imparted  to  the 
diaphragm  produce  sound  waves  that  bring 
out  fuller,  clearer,  rounder  and  more  natu-  65 
ral  reproductions  than  is  possible  with 
single-piece  plain  or  crimped  diaphragms. 
With  either  of  the  latter  the  vibrations  have 
only  a  limited  range  from  the  center,  and 
blasts  on  high  vocal  and  instrumental  notes  70 
are  inevitable. 

The  primary  object  of  my  invention  is  to 
produce,  in  accordance  with  the  foregoing, 
a  sound-reproducing  device  or  diaphragm 
which  gives  out  sound  that  more  nearly  75 
simulates  the  original  sound  than  has  been 
possible  heretofore,  and  this  with  increased 
rather  than  diminished  volume. 

Other  objects  will  appear  in  the  course  of 
the  following  description.  80 

I  attain  the  objects  and  secure  the  advan- 
tages of  my  invention  by  the  means  illus- 

trated in  the  accompanying  drawings,  in 

which — Figures  1  to  7,  inclusive,  are  plans  of  va-  85 
rious  diaphragms  which  embody  practical 
forms  of  the  invention ;  Fig.  8,  an  enlarged 
cross-section  taken  on  lines  8 — 8,  in  Fig.  7; 
Fig.  9,  a  similar  cross-section  but  showing 
a  slight  modification  in  construction,  and,  90 
Fig.  10,  a  cross-section  on  lines  10 — 10, 
Fig.  3. 

Similar  reference  numerals  designate  simi- 
lar parts  throughout  the  several  views. 

I  have  not  illustrated  all  of  the  shapes  or  95 
forms  of  braces  that  are  available,  but  have 
shown  a  sufficient  number  fully  to  disclose 
my  invention. 

In  the  drawings  a  base  or  body  in  the 
form  of  a  disk  appears  at  1.  This  disk  may  100 
be  made  of  either  very  thin  metal  or  of  very 
thin  fibrous  material  or  fabric,  an  example 
of  the  latter  appearing  in  Figs.  3  and  10: 
Mounted  on  or  attached  to  each  disk  1  is 
a  brace  2.  The  brace  2  in  every  case  has  a  105 
part  at  the  center  of  its  disk  1,  and  one  or 
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more  parts  extending  from  said  first-men- 
tioned part.  In  some  examples  what  may 

be  termed  the  arms  or  branches  of  the  brace 

2  extend  quite  to  the  periphery  of  the  under- 
5  lying  disk  1,  as  in  Figs.  1  and  3,  while  in 

other  examples  such  arms  or  branches  do 
not  extend  so  far  but  fall  short  of  such 

periphery,  as  in  the  other  views,  it  being 
immaterial  so  far  as  my  invention  is  con- 

10  cerned  whether  or  not  the  brace  extends 
clear  to  the  disk  periphery.  The  braces  2 
are  made  of  any  thin  material  which  is 
suitable  for  the  purpose,  sheet-metal  being 
a  good  material  and  entirely  practical.    The 

15  brace  2  is  preferably  countersunk  in  the 
disk  1,  whether  the  latter  be  of  metal  or  of 
fiber  or  fabric,  as  clearly  shown  in  Figs.  8 
and  10,  although  it  is  possible  to  attach 
said  brace  on  the  surface  of  a  plain  disk 

20  which  has  no  countersink  therein,  as  is  rep- 
resented in  Fig.  9. 

Various  means  may  be  employed  for  se- 
curing the  brace  in  place  to  the  disk  and  I 

will  next  describe  what  I  have  thus  far 
25  discovered  to  be  among  the  best  means  for 

that  purpose.  The  disk  I  when  of  metal 
may  have  holes  punched  therein  and  the 
metal  around  the  edges  of  such  holes  on 

one  side  upset,  after  passing  through  open- 
30  ings  provided  therefor  in  the  superimposed 

brace  2,  onto  the  contiguous  or  exposed 
side  of  said  brace,  as  shown  at  3  in  Figs.  1, 
8  and  9.  By  this  means  the  bradte  is  securely 
fastened  to  the  disk.     Similar  means,  but 

35  centrally  located,  are  employed  in  the  Fig. 
4  diaphragm.  It  is  necessary  to  cover  the 
holes  left  in  the  diaphragm  by  the  aforesaid 
punching  and  upsetting  operations,  and  to 
this  end  an  integument  4,  of  paper  or  other 

40  suitable  thin  material,  is  attached  through 
the  medium  of  suitable  adhesive  material  to 
the  disk,  either  over  the  brace,  as  in  Fig.  8, 
or  on  the  opposite  side,  as  in  Fig.  9.  This 
integument,  where  glued  or  cemented  over 

45  and  to  the  brace  as  well  as  the  disk,  serves 
as  an  additional  fastening  or  securing  means, 
and  will  be  the  only  such  means  when  the 
disk  is  of  fiber  or  fabric,  as  represented  in 
the  last  view. 

50  In  Figs.  2  and  3  the  fibrous  material  of 
the  disk  1  is  represented  at  5  as  being  forced 
into  the  holes  provided  in  the  brace  2  for 
the  rivet  elements  punched  from  the  disk 
when  the  latter  consists  of  metal.    The  in- 

55  tegument  4  may  be  placed  over  the  brace  2 
in  all  cases,  since  all  of  the  elements  are  so 
comparatively  thin.  This  integument  may 
be  employed  exclusively  in  all  cases  or  with- 

out the  rivet  elements  in  the  metal  disks. 

60  The  integument  or  an  equivalent  covering 
or  coating  is  most  always  used  as  a  secur- 

ing or  fastening  means  for  the  base,  regard- 
less of  the  nature  of  other  fastening  or  se- 

curing means  or  whether  or  not  any  other 
65  such  means  be  present,  and  even  when  an 

integument  is  applied  to  the  under  side  of 
the  disk  1,  or  the  side  opposite  that  to  which 
the  brace  2  is  affixed,  as  in  Fig.  9,  another 
integument  will  usually  be  applied  to  the 
other  side  also,  over  the  brace.  In  order  to 
preclude  any  possibility  of  independent 
movement  as  between  the  disk,  especially 
when  the  same  is  of  metal,  and  its  brace, 
and  consequent  rattle,  a  fabric  insert  6,  hav- 

ing adhesive  material  on  both  sides,  may  be 
introduced  between  said  disk  and  brace — see 
Figs.  8  and  9.  A  diaphragm  designed  for 
use  in  a  talking-machine  should  have  a  cen- 

tral opening  7. 

For  most  purposes  the  form  of  brace  2 
illustrated  in  the  first  two  views,  which  con- 

sists of  a  middle  bar  with  arms  extending 
from  the  ends  thereof  in  opposite  directions, 
is  perhaps  most  efficient,  because  it  seems  to 
provide  just  the  proper  amount  of  mass  or 
substance  at  the  center  of  the  disk  1,  and 
the  required  support  properly  distributed 
or  placed  for  the  peripheral  and  interme- 

diate portions  of  said  disk.  The  brace  2  in 
Fig.  3  differs  from  the  first  in  that  the  arms 
extend  in  the  same  direction  from  the  ends 
of  the  middle  bar.  Merely  a  straight  bar  is 
used  for  the  brace  2  in  Fig.  4,  but  this  is 
long  enough  to  afford  the  necessary  support 
for  the  peripheral  and  intermediate  por- 

tions of  the  disk  1,  besides  providing  the 
extra  mass  at  the  center.  The  apex  of  the 
angular  brace  2  in  Fig.  5  augments  the  cen- 

ter of  the  disk  1,  and  the  two  arms  support 
the  other  portions  of  said  disk.  In  Fig.  6  a 
third  arm  is  present,  but  this  form  of  brace 
is  liable  to  be  too  rigid  unless  great  care 
be  exercised  to  proportion  the  parts  ex- 

actly right.  The  Fig.  7  brace  is  quite  simi- 
lar to  the  Fig.  3  brace,  except  the  former  is 

curved. 

From  the  foregoing  description  it  is 
clear  that  I  should  not  be  unduly  restrict- 

ed by  what  I  have  illustrated  in  the  draw- 
ings. The  integument  is  omitted  from  each 

of  the  several  plans. 
What  I  claim  as  my  invention,  and  desire 

to  secure  by  Letters  Patent,  is — 
1.  An  acoustic  diaphragm  comprising  a 

disk  having  a  countersink  therein,  a  brace 
having  a  part  that  is  centrally  located  on 
said  disk,  and  a  part  that  extends  from  said 
first-mentioned  part  away  from  the  disk  cen- 

ter, said  brace  being  set  into  said  counter- 
sink, and  means  to  secure  said  brace  rigidly 

and  fixedly  to  said  disk  to  secure  the  latter 
rigidly  and  fixedly  to  the  former. 

2.  An  acoustic  diaphragm  comprising  a 
disk  having  a  countersink  therein,  a  brace 
having  a  part  that  is  centrally  located  on 
said  disk,  and  a  part  that  extends  from 
said  first-mentioned  part  away  from  the 
disk  center,  said  brace  being  set  into  said 
countersink,  and  an  integument  attached  to 
said  disk  over  said  brace. 
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3.  An  acoustic  diaphragm  comprising  a 
disk,  and  a  perforated  brace  for  said  disk, 
said  disk  having  rivet  elements  punched 
therefrom  and  passing  through  the  perfora- 

5  tions  in  said  brace  to  retain  the  latter  in 

place. 
4.  An  acoustic  diaphragm  comprising  a 

disk,  a  perforated  brace  for  said  disk,  said 
disk  having  rivet  elements  punched  there- 

10  from  and  passing  through  the  perforations 
in  said  brace  to  retain  the  latter  in  place, 
and  an  integument  attached  to  said  disk  over 
said  brace  to  assist  said  rivet  elements  in 
rigidly  and  fixedly  securing  said  brace  to 
said  disk. 

5.  An  acoustic  diaphragm  comprising  a 
disk,  a  brace  for  said  disk,  means  to  secure 
said  brace  to  said  disk,  and  a  fabric  insert 
between  said  disk  and  brace. 

6.  An  acoustic  diaphragm  comprising  a 
disk  having  a  countersink  therein,  a  brace 
for  said  disk,  said  brace  being  set  into  said 
countersink,  and  consisting  of  a  part  adapt- 

ed to  be  centrally  located  on  said  disk,  and 
25  of  arms  extending  from  such  part  toward 

15 

20 

the  periphery  of  said  disk,  and  means  to  se- 
cure said  brace  rigidly  and  fixedly  in  place 

in  said  disk. 
7.  An  acoustic  diaphragm  comprising  a 

disk  having  a  countersink  therein,  a  brace  for 
said  disk,  said  brace  being  set  into  said  coun- 

tersink, and  consisting  of  a  bar  adapted  to 
be  centrally  located  on  said  disk,  and  of 
arms  extending  from  the  ends  of  said  bar, 
and  means  to  secure  said  brace  rigidly  and 
fixedly  in  place  in  said  disk. 

8.  An  acoustic  diaphragm  comprising  a 
disk  having  a  countersink  therein,  a  brace 
for  said  disk,  such  brace  being  set  into  said 
countersink,  and  consisting  of  a  bar  adapt- 

ed to  be  centrally  located  on  said  disk,  and 
of  arms  extending  in  opposite  directions 
from  the  ends  of  said  bar,  and  means  to  se- 

cure said  brace  rigidly  and  fixedly  in  place 
in  said  disk. 

WILLIAM  W.  YOUNG. 

Witnesses : 
F.  A.  Cutter, 
A.  C.  Fairbanks. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  H.  Hoschke, 

a  citizen  of  the  United  States,  residing  in 
the  borough  of  Brooklyn,  county  of  Kings, 

5  city  and  State  of  New  York,  have  invented 
a  certain  new  and  useful  Tone- Arm  Connec- 

tion for  Talking-Machines,  of  which  the  fol- 
lowing is  a  specification. 

The  object  I  have  in  view  is  to  produce  a 
10  tone  arm  for  talking  machines  or  the  like 

which  will  provide  an  uninterrupted  pas- 
sage for  the  sound  waves  from  the  repro- 

ducer to  the  horn,  resonator  or  other  sound 
conveying  means. 

15  Another  object  is  to  produce  a  tone  arm 
in  which  all  the  movable  connections  are 
outside  the  path  of  the  sound  waves. 
A  further  object  is  to  produce  a  tone  arm 

wherein  the  moving  parts  are  so  propor- 
20  tioned  and  arranged  as  to  offer  the  least  pos- 

sible resistance  to  the  movements  of  the  arm. 
A  further  object  is  to  produce  a  tone  arm 

by  means  of  which  the  needle  socket  may  be 
rendered  easily  accessible  to  facilitate  the 

25  insertion  and  removal  of  the  needle. 
These  and  further  objects  will  appear 

from  the  following  specification  and  accom- 
panying drawings,  considered  together  or 

separately. 
30  My  invention  is  illustrated  in  the  accom- 

panying drawings  in  which  the  same  parts 
are  designated  by  similar  reference  charac- 

ters in  ail  of  the  figures. 
Figure  1  is  a  plan  view  partly  in  section 

35  of  a  talking  machine  with  my  invention 
illustrated  and  properly  adjusted,  and  in 
working  condition.  Fig.  2  is  a  transverse 
section  of  the  same  taken  on  the  line  2 — 2 
of  Fig.  1;    and  Fig.  3,  is  a  detail  section 

40  taken  on  the  line  3 — 3  of  Fig.  2. 
In  the  drawings  1  represents  a  talking 

machine  cabinet  provided  with  a  top  la. 
Within  the  cabinet  and  extending  from  one 
corner  thereof  is  a  horn  or  diffuser  2  of  any 

45  preferred  type.  Carried  within  the  cabinet 
is  a  motor  3  provided  with  a  shaft  4  and  a 
turntable  5.  The  turntable  5  carries  a  disk 
record  6  in  the  usual  manner. 

The  top  la  is  perforated  at  one  corner 
50  thereof  and  in  this  perforation  is  fitted  a 

sleeve  7.  The  sleeve  is  provided  with  a 
flange  8  by  means  of  which  it  is  secured  to 
the  top.  The  sleeve  offers  communication  to 
the  smaller  inner  end  of  the  horn  or  diffuser. 

9  represents  the  tone  arm  which  may  be  55 
of  any  recognized  construction.    The  inner 
enlarged  end  of  the  tone  arm  is  provided 
with  an  elbow  10  which  is  hinged  at  11  to 
the  top  13  of  an  extension  12.    The  exten- 

sion 12  is  carried  in  the  sleeve  7  with  the  60 
projecting  edge  of  its  top  13  resting  on  the 
upper  edge  of  the  sleeve.    The  body  of  the 
extension  12  makes  a  loose  fit  with  the  bore 

of  the  sleeve,  thereby  facilitating  the  turn- 
ing movement  of  the  extension  relatively  to  65 

the  sleeve.    The  top  13  of  the  extension  is 
provided  with  an  opening  14  through  which 
the  elbow  10  projects.     The  lower  end  of 
the  elbow  which  projects  into  the  extension 
when  the  tone  arm  is  in  its  normal  position  70 
is  rounded  on  the  arc  of  a  circle  of  which 
the  hinge  11  is  the  center  so  that  the  arm 
may  be  swung  up  away  from  the  record. 
To  the  under  side  of  the  top  13  is  secured 
a  skirt  15  of  leather  or  other  suitable  flexi-  75 
ble  material  which  forms  a  close  contact 
with  the  lower  end  of  the  elbow  when  it  is 
within  the  extension  and  prevents  exit  of 
sound  waves  from  the  top  of  the  same. 
The  outer  end  of  the  tone  arm  is  pro-  80 

vided  with  the  usual  speaker  or  reproducer 
which  carries  a  needle  or  other  device  for 
engagement  with  the  record  groove. 

It  will  be  seen  that  with  my  improved 
tone  arm  and  connections  the  passage  of  the  85 
sound  waves  from  the  reproducer  to  the  in- 

terior of  the  casing  will  be  in  a  straight 
line  and  entirely  unimpeded  and  free  of 
obstructions.     When  it  is  desired  to  insert 
or  remove  a  needle  the  arm  may  be  swung  90 
back  to  the  position  shown  in  dotted  lines 
in  Fig.  2  so  that  the  needle  socket  and  set 
screw  will  be  within  easy  reach  and  in  the 
direct  line  of  sight  of  the  operator.     This 
is  an  important  feature  of  my  invention,  as  95 
in  all  previous  devices  with  which  I  am 
familiar,   the  needle  socket  is  always  in 
close  proximity  to  the  record  disk  and  in 
the  shadow  of  the  sides  or  cover  of  the  cas- 

ing, thereby  rendering  the  operation  of  put-  100 
ting  in  or  taking  out  a  needle  a  more  or  less 
difficult  and  dangerous  operation. 

With  my  improvement,  when  it  is  desired 
to  remove  the  tone  arm  from  the  machine 

it  is  simply  necessary  to  lift  the  arm  and  105 
with  it  the  extension  12  from  the  sleeve  7 
which  may  be  accomplished  without  the  use 
of  even  the  simplest  tools. 
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Throughout  this  specification  and  in  the 
accompanying  drawings,  I  have  illustrated 
and  described  my  invention  in  connection 
with  a  talking  machine  of  the  disk  type,  but 
it  is  to  be  understood  and  it  is  obvious  that 

my  invention  is  equally  applicable  and 
adaptable  to  talking  machines  of  the  cylin- 

drical type,  and  that  I  do  not  limit  my  in 
vention  to  the  disk  type  of  talking  machine. 

In  accordance  with  the  provisions  of  the 
patent  statute,  I  have  described  the  princi- 

ple of  my  invention  together  with  the  appa- 
ratus which  I  now  consider  to  represent 

the  best  embodiment  thereof,  but  I  desire  to 
have  it  understood  that  the  apparatus  shown 

is  merely  illustrative,  and  that  the  inven- 
tion can  be  carried  out  in  other  ways. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by 
Letters  Patent,  is  as  follows: 

In  a  talking  machine  the  combination 
with  a  sound  diffuser,  and  a  sleeve  com- 

municating therewith,  of  a  tubular  sound 
arm,  an  extension  to  the  arm,  an  end  plate 
for  the  extension,  a  hinge  carried  by  the  end 
plate  and  attached  to  the  tone  arm,  an  open- 

ing in  the  end  plate  through  which  the  end 
of  the  tone  arm  projects,  a  skirt  carried  by 
the  end  plate  and  forming  a  close  contact 
with  the  end  of  the  tone  arm,  and  a  flange 
on  the  extension,  said  flange  resting  on  the 
sleeve. 

This  specification  signed  and  witnessed 
this  27th  day  of  December,  1913. 

WILLIAM  H.  HOSCHKK 

Witnesses : 
George  W.  Behrens, 
Theodore  Ltjme. 

25 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  hy  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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PHONOGRAPH. 

1,155,573. Specification  of  Letters  Patent.  Patented  Oct.  5,  1915. 

Application  filed  March  21, 1914.     Serial  No.  826,138. 

To  all  tvhom  it  may  concern: 
Be  it  known  that  I,  Newman  H.  Holland, 

a  subject  of  the  King  of  Great  Britain,  and 
a  resident  of  West  Orange,  Essex  county, 

§  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  description. 
My  invention  relates  to  phonographs  and 

more  particularly  to  an  improved  mounting 
10  for  a  phonographic  sound  box. 

The  principal  object  of  the  invention  is  to 
provide  an  improved  mounting  of  such  a 

w  character  that  the  desired  pressure  of  the 

usual  sound  box  stylus  upon  the  record  is  ef- 
15  fected  by  the  action  of  gravity  upon  the 

sound  box  itself,  the  latter  being  preferably 
mounted  for  up  and  down  movement  about 
a  horizontal  axis  located  eccentrically  with 
respect  to  the  same.    In  the  preferred  form 

20  of  my  invention,  the  sound  box  is  carried  by 
a  support  which  tracks  the  phonographic 
record  and  serves  to  take  a  part  of  the 
weight  of  the  sound  box  off  the  stylus. 

The  invention  is  primarily  intended  for 
25  use  in  connection  with  electro-magnetically 

operable  phonographic  recorders,  but  it  is 
not  limited  to  such  use. 

In  order  that  my  invention  may  be  more 

clearly  understood,  attention  is  hereby  di- 
30  rected  to  the  accompanying  drawings  form- 

ing  a    part   of   this   specification    and   in 
which — 

Figure  1  is  a  view  partly  in  side  elevation 
and  partly  in  section  of  one  form  of  my  in- 

35  vention  applied  to  an  electro-magnetically 
operable  phonograph  recorder;  Fig.  2  is  a 
bottom  plain  view  of  the  same;  Fig.  3  is  a 
view  of  the  same  partly  in  front  elevation 
and  partly  in  section;  Fig.  4  is  a  view 

40  partly  in  side  elevation  and  partly  in  sec- 
tion of  a  modification;  and  Fig.  5  is  a  bot- 
tom plan  view  of  the  modification. 

In  all  the  views,  like  parts  are  designated 
by  the  same  reference  numerals. 

45       The  recorder  shown  comprises  a  cylindri- 
cal casing  1  provided  with  an  electromagnet 

2,  the  coils  of  which  are  electrically  con- 
nected with  bindir  g  posts  3  and  4  supported 

by  but  insulated  from  the  casing  1.    These 
50  binding  posts  are  adapted  to  be  connected 

respectively  to  the  leads  5  and  6  of  an  elec- 
tric circuit  which  may  contain  a  suitable 

telephone  transmitter  and  source  of  electric 
supply  (not  shown).    The  casing  1  is  pro- 

B&  vided   with   and   carries   a   vibratory   dia- 

phragm 7,  the  upper  surface  of  which  may 
have  secured  thereto  a  metallic  plate  8  adapt- 

ed to  be  attracted  by  the  electromagnet  2 
when  the  latter  is  energized.  The  dia- 

phragm 7  also  has  secured  thereto  a  stylus  co 
arm  or  lever  9  which  carries  a  recording  stylus 
10  adapted  to  engage  and  operate  upon  a 
record  cylinder  11.  When  electric  undula- 

tions or  impulses  are  impressed  upon  the  cir- 
cuit containing  the  leads  5  and  6,  the  dia-  65 

phragm  7  and  stylus  10  are  set  into  vibra- 
tion by  the  action  of  the  magnet  2  upon  the 

metallic  plate  8.  The  specific  construction 
described  in  this  paragraph  is  well  known 
and  is  not  herein  claimed  per  se.  70 
The  sound  box  hereinbefore  described  is 

supported  by  a  cradle  12  provided  with 
alined  outwardly  extending  arms  13  which 
have  outer  upwardly  extending  end  por- 

tions 14  carrying  alined  pivot  screws  15,  75 
the  latter  being  provided  with  conical  ends 
16  engaged  in  correspondingly  shaped  re- 

cesses in  extensions  17  of  the  casing  1.  The 
axes  of  the  pivots  15  extend  through  the 
casing  1  parallel  to  the  diaphragm  7  and  80 
are  located  a  considerable  distance  to  one 
side  of  the  central  axis  and  the  center  of 
gravity  of  the  casing,  so  that  the  sound  box 
has  a  tendency  to  move  downwardly  by 
gravity  about  the  axes  of  the  pivots  15  to-  85 
ward  the  record  cylinder  11  and  to  force 
the  stylus  10  against  and  a  slight  distance 
into  the  said  cylinder.  The  cradle  12  is  pro- 

vided with  a  curved  downwardly  extending 

projection  or  "ball  advance"  18  arranged  to  90 
bear  upon  the  cylinder  11  at  a  slight  dis- 

tance to  one  side  of  the  stylus  10,  the  cradle 
12  thereby  serving  to  take  a  part  of  the 
weight  of  the  sound  box  off  the  stylus  10. 
The  cradle  12  is  provided  with  an  elongated  95 
central  opening  19  through  which  the  stylus 
arm  9  extends.  An  arm  20  extends  from 
the  cradle  12  at  right  angles  to  the  arms  13 
and  is  pivoted  for  up  and  down  movement 
as  at  21,  to  the  support  22,  which  may  be  the  100 
usual  traveling  sound  box  carrier  arm  of  a 

phonograph.  A  screw  23  adjustably  mount- 
ed in  the  arm  20  at  a  point  more  remote 

from  the  sound  box  than  the  pivot  21  is 
arranged  to  bear  on  the  under  side  of  the  I0e 
support  22  to  limit  the  downward  movement 
of  the  cradle  12  and  the  sound  box  carried 
thereby.  By  pivoting  the  cradle  12  as  at 
21,  the  cradle  and  the  sound  box  are  per- 

mitted to  move  freely  up  and  down  during  11 0 
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the  making  of  a  record  and  are  thereby  free 
to  remain  in  operative  engagement  with  the 
cylinder  11  regardless  of  the  eccentricity  or 
similar  irregularities  in  the  said  cylinder. 

5  The  tendency  of  the  sound  box  to  move 
downwardly  by  gravity  about  the  pivots  15 
may  be  counterbalanced  to  a  desired  extent 
as  by  a  tension  spring  24  secured  at  one  end 
to  the  forward  end  of  the  cradle  12,  the 

10  said  spring  being  secured  at  its  other  end 
to  a  flat  elastic  member  25  secured  at  its 
inner  end  in  engagement  with  the  top  of  the 

casing  1,  as  by  bolt  25'.  A  headed  screw  26 
threaded  through  the  member  25  bears  upon 

15  the  top  of  the  casing  1  to  permit  adjustment 
of  the  member  25  for  the  purpose  of  vary- 

ing the  tension  of  the  spring  24.  For  any 
given  adjustment,  the  spring  24  exerts 
a    substantially    constant    counterbalancing 

20  force,  so  that  by  a  suitable  adjustment  of 
the  screw  26,  the  unbalanced  downward 
pressure  of  the  sound  box  1  on  the  stylus 
10  may  be  regulated  to  a  desired  fixed 
amount. 

25  In  the  modification  shown  in  Figs.  4  and 
5,  the  pivoted  cradle  support  of  the  sound 
box  is  omitted,  the  sound  box  being  sup- 

ported from  the  forked  extension  27  of  the 

phonographic  carrier  arm  22'.     The  pivots 
80  15'  pass  through  the  outer  ends  of  the  forked extension  27  and  have  their  conical  inner 

ends  located  in  correspondingly  shaped  re- 
cesses in  the  extensions  17  of  the  casing  1. 

The  location  of  the  axes  of  the  pivots  15' 
35  with  respect  to  the  sound  box  is  the  same 

as  that  of  the  pivots  15  shown  in  Figs.  1,  2 
and  3. 

It  is  understood  that  my  invention  is  not 
limited  to  the  specific  forms  described  above, 

*°  but  that  it  includes  in  addition  all  the  modi- 
fications falling  within  the  scope  of  the  ap- 

pended claims. 
Having  now  described  my  invention  what 

I  claim  as  new  and  desire  to  protect  by  Let- 
45  ters  Patent  of  the  United  States  is  as  fol- 

lows: 
1.  In  a  device  of  the  class  described,  the 

combination  of  means  for  tracking  a  sound 
record,  and  a  sound  box  provided  with  a  vi- 

50  bratory  member  and  a  stylus  connected  to 
said  vibratory  member,  said  sound  box  be- 

ing pivotally  supported  by  said  tracking 
means  for  up  and  down  movement  about  an 
axis  located  to  one  side  of  the  center  of 

gravity  of  said  sound  box,  substantially  as 
described. 

2.  In  a  device  of  the  class  described,  the 
combination  of  means  for  tracking  a  sound 
record,  a  sound  box  provided  with  a  vibra- 

tory member  and  a  stylus  connected  to  said 
vibratory  member,  said  sound  box  being 
pivotally  supported  by  said  tracking  means 
for  up  and  down  movement  about  an  axis 
located  to  one  side  of  the  center  of  gravity 

'    of  said  sound  box,  and  means  tending  to 

resist  downward  movement  of  said  sound 
box  with  respect  to  said  tracking  means, 
substantially  as  described. 

3.  In  a  device  of  the  class  described,  the 
combination  of  means  for  tracking  a  sound  70 
record,  a  sound  box  provided  with  a  vibra- 

tory member  and  a  stylus  connected  to  said 
vibratory  member,  said  sound  box  being 
pivoted  to  said  tracking  means  for  up  and 
down  movement  about  an  axis  located  to  one  75 
side  of  the  center  of  gravity  of  said  sound 
box,  and  adjustable  means  tending  to  resist 
downward  movement  of  said  sound  box 

with  respect  to  said  tracking  means,  sub- 
stantially as  described.  80 

4.  In  a  device  of  the  class  described,  the 
combination  of  record  tracking  means  pivot- 

ed for  movement  about  a  given  axis,  and  a 
sound  box  provided  with  a  vibratory  mem- 

ber and  a  stylus  connected  to  said  vibratory  85 
member,  said  sound  box  being  pivoted  to 
said  tracking  means  for  movement  about  an 
axis  located  to  one  side  of  the  center  of 
gravity  of  said  sound  box  and  substantially 
parallel  to  said  first  named  axis,  substan-  90 
tially  as  described. 

5.  In  a  device  of  the  class  described,  the 
combination  of  record  tracking  means  pivot- 

ed for  movement  about  a  given  axis,  a  sound 
box  provided  with  a  vibratory  member  and  95 
a  stylus  connected  to  said  vibratory  member, 
said  sound  box  being  pivoted  to  said  track- 

ing means  for  movement  about  an  axis  lo- 
cated to  one  side  of  the  center  of  gravity  of 

said  sound  box  and  substantially  parallel  to  10° 
said  first  named  axis,  and  means  for  limit- 

ing the  pivotal  movement  of  said  tracking 
means,  substantially  as  described. 

6.  In  a  device  of  the  class  described,  the 
combination  of  means  for  tracking  a  sound  105 
record,  a  sound  box  provided  with  a  vibra- 

tory member  and  a  stylus  connected  to  said 
vibratory  member,  said  sound  box  being 
pivoted  to  said  tracking  means  for  up  and 
down  movement  about  an  axis  located  to  HO 
one  side  of  the  center  of  gravity  of  said 
sound  box,  and  resilient  means  tending  to 
resist  downward  movement  of  said  sound 
box  with  respect  to  said  tracking  means, 

substantially  as  described.  115 
7.  In  a  device  of  the  class  described,  the 

combination  of  means  for  tracking  a  sound 

record,  a  sound  box  provided  with  a  vibra- 
tory member  and  a  stylus  connected  to  said 

vibratory  member,  said  sound  box  being  120 
pivotally  supported  by  said  tracking  means 
for  up  and  down  movement  about  an  axis 
located  to  one  side  of  the  center  of  gravity 
of  said  sound  box,  and  means  exerting  a 

substantially  constant  force  to  resist  down-  125 
ward  movement  of  said  sound  box  with  re- 

spect to  said  tracking  means,  substantially 
as  described. 

8.  In  a  device  of  the  class  described,  the 

combination  of  record  tracking  means  pivot-  130 
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c  J  for  movement  about  a  substantially  hori- 
zontal axis,  and  a  sound  box  provided  with 

a  vibratory  member  and  a  stylus  connected 
to  such  vibratory  member,  said  sound  box 
being  supported  by  said  tracking  means  for 
up  and  down  movement  with  respect  to  said 
means,  substantially  as  described. 

9.  In  a  device  of  the  class  described,  the 

combination  of  record  tracking  means  pivot- 
ed for  movement  about  a  substantially  hori- 

zontal axis,  a  sound  box  provided  with  a 
vibratory  member  and  a  stylus  connected  to 
said  vibratory  member,  said  sound  box  be- 

ing supported  by  said  tracking  means  for 
up  and  down  movement  with  respect  to  said 
means,  and  means  exerting  a  substantially 
constant  force  to  resist  downward  movement 

of  said  sound  box  with  respect  to  said  track- 
ing means,  substantially  as  described. 

This  specification  signed  and  witnessed 
this  20th  day  of  March,  1914. 

NEWMAN  H.  HOLLAND. 

Witnesses : 
Frederick  Bachmann, 
Mary  J.  Labdlaw. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
HENRY  C.  MILLER,  OF  WATERFORD,  NEW  YORK. 

CUSHION  FOR  A  SOUND-BOX. 

1,155,945. Specification  of  Letters  Patent.  Patented  Oct.  5,  1915. 

Application  filed  November  9, 1910.     Serial  No.  591,500. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  C.  Miller,  a 

citizen  of  the  United  States,  residing  at 
Waterford,  in  the  county  of  Saratoga  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Cushions 
for  a  Sound-Box;  and  I  do  hereby  declare 
the  following  to  be  a  full,  clear,  and  exact 
description  of  the  invention,  such  as  will 

10  enable  others  skilled  in  the  art  to  which  it 

appertains  to  make  and  use  the  same,  refer- 
ence being  had  to  the  accompanying  draw- 
ings, and  to  letters  or  figures  of  reference 

marked  thereon,  which  form  a  part  of  this 
15  specification. 

This  invention  relates  to  improvements  in 
devices  for  preventing  a  sound  box  drop- 

ping on  a  record  that  is  being  reproduced  on 
a  talking  machine. 

20  The  object  of  the  invention  is  to  provide  a 
pneumatic  cushion  for  a  sound  conveyer  in 
such  manner  that  when  the  usual  tilting 
sound  box  is  lowered,  it  will  gradually  drop 
on  the  record  without  liability  of  scratching 

25  or  otherwise  mutilating  the  grooves. 
A  further  object  of  the  invention  is  to 

provide  a  device  which  will  preclude  the 
accidental  falling  of  the  sound  box  with 
such  force  as  would  mutilate  the  face  of  the 

30  record. 
Other    objects    and    advantages    will    be 

hereinafter     described     and     particularly 
pointed  out  in  the  claims. 

In  the  drawings :  Figure  1  is  a  perspective 
35  view  illustrating  the  application  of  my  in- 

vention. Fig.  2  is  a  vertical  longitudinal 
section,  taken  through  the  cylinder,  the 
sound  box  being  in  lowered  position  in  full 
lines,  and  in  its  elevated  position  in  dotted 

40  lines.    Fig.  3  is  a  plan  view  of  the  cushion- 
ing device.    Fig.  4  is  a  detail  side  elevation 

of  a  modified  form  of  the  invention.     Fig. 
5  is  an  enlarged  detail  view  thereof. 

The  same  numerals  refer  to  like  parts  in 
45  all  the  figures. 

1  indicates  a  swinging  sound  conveyer  of 
a  sound  reproducing  machine,  2,  the  tilting 
neck,  and  3,  the  sound  box.  These  features 
form  no  part  of  the  present  invention  and 

50  they  may  be  of  any  suitable  construction. 
Permanently  secured  on  the  sound  con- 

veyer 2,  is  a  cylinder  4,  closed  at  one  end  by 
a  screw  cap  5,  and  having  a  vent  opening  6, 
which  communicates  with  the  atmosphere 

and  which  is  formed  with  a  valve  seat  7.  55 
Fitting  in  the  valve  seat  7,  is  a  valve  8,  the 
same  being  retained  in  position  by  a  cap  9. 

Secured  to  the  tilting  neck  2,  is  an  arm  10, 
which  may  have  an  opening  11,  to  engage 
the  neck  for  convenience  in  attaching  the  60 
arm,  or  it  may  be  secured  in  position  in  any 
desirable  manner. 

Pivotally  connected  to  the  outer  end  of 
the  arm  10,  is  a  piston  rod  12,  which  is  piv- 

otally connected  at  its  opposite  end  to  a  65 
loosely  fitting  piston  13,  in  the  cylinder  4. 
ihe  pivotal  connection  14  between  the  pis- 

ton rod  and  the  piston  is  so  constructed  that 
when  the  needle  is  vibrated  by  the  indenta- 

tions in  the  record,  the  movement  will  not  70 
be  reflected  to  the  piston. 

A  slot  15,  is  formed  in  the  piston  rod,  and 
a  pin  16,  passes  through  the  slot.  When  the 
sound  box  is  raised  and  lowered  by  the  ir- 

regularities of  the  surface  of  the  record,  the  75 
movement  will  not  be  reflected  to  the  weight 
and  friction  of  the  piston.  If  this  was  not 
provided,  it  is  obvious  that  there  would  be 
unnecessary  frictional  resistance  and  the 
record  would  be  subjected  to  undue  wear,  80 
and  would  soon  be  destroyed. 
Assuming  the  parts  are  assembled  as  de- 

scribed and  the  sound  box  is  in  its  elevated 
position,  the  operation  will  be  as  follows. 
The  sound  box  is  tilted  on  its  pivot  to  bring  85 
the  needle  to  the  record.  As  the  arm  10  is 
connected  to  the  neck  2,  the  piston  13  is 

drawn  forward,  and  by  reason  of  the  loosely- 
fitted  piston  in  the  cylinder  the  air  escapes 
gradually  between  the  piston  and  the  wall  90 
of  the  cylinder  thereby  dropping  the  sound 
box  gradually  until  the  needle  reaches  the 
record  surface.  The  speed  is  entirely  con- 

trolled by  fitting  the  piston  more  or  less 
tight  in  the  cylinder.  Although  this  is  my  95 
preferred  construction  other  means  may  be 
devised  for  this  purpose.  As  the  valve  7, 
fits  in  the  seat  8,  a  partial  vacuum  is  formed 
in  the  cylinder  when  the  piston  is  drawn 
outwardly.  When  the  sound  box  is  tilted  100 
far  enough  to  pass  the  pivotal  connection 
of  the  neck,  its  weight  will  have  a  tendency 
to  suddenly  pull  the  piston  forward,  but  the 
movement  is  quickly  arrested  by  the  partial 
vacuum,  and  the  descent  is  very  gradual,  de-  105 
pending  of  course  upon  the  amount  of  air 
admitted  between  the  cylinder  and  the 
loosely  fitted  piston.    The  needle  carried  by 
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the  sound  box,  contacts  with  the  record  so 
easily  as  to  absolutely  prevent  marring  or 
destro3Ting  the  grooves,  so  that  if  perchance 
the  sound  box  were  to  be  accidentally  thrown 

5  toward  the  record,  the  latter  would  not  be 
indented  or  otherwise  destroyed. 

As  previously  stated,  any  slight  upward 
movement  imparted  to  the  sound  box  by 
the  record  would  not  be  reflected  to  the  pis- 

10  ton  owing  to  the  disposition  of  the  slot  15 
with  reference  to  the  pin  16,  when  the  sound 
box  is  lowered.  In  other  words,  when  the 
sound  box  is  lowered,  the  rear  wall  of  the 
groove  15,  will  be  against  the  pin  14,  hence 
if  the  record  should  cause  the  sound  box  to 
be  raised  slightly  such  movement  will  only 
be  reflected  to  the  arm  and  the  piston  rod, 
so  that  no  undue  strain  will  occur  on  the 
record. 

My  invention  is  simple,  and  at  the  same 
time  is  positive  in  operation,  and  will  in- 

sure the  safety  of  records  against  destruc- 
tion by  accidental  or  careless  lowering  of 

the  sound  box. 

This  improvement  is  not  necessarily  limit- 
ed to  a  pneumatic  arrangement  as  described, 

as  it  is  evident  the  cylinder  may  be  provided 
with  oil,  whereby  a  cushion  effect  can  be  ob- 

tained in  substantia] ly  the  same  manner.    In 
30  Figs.  4  and  5  I  have  illustrated  such  a  con- 

struction, the  same  being  applied  to  a  sound 
conveyer  of  a  different  type  than  that  shown 
in  the  previous  figures.  30  indicates  a  sup- 

port to  which  an  amplifier  may  be  secured. 
35  To  the  support  is  pivoted  a  yoke  31  having 

pivots  32,  on  which  the  sound  conveyer  33, 
swings.  By  this  construction  the  sound  con- 

veyer and  a  sound  box  may  be  raised  and 
lowered,   or  horizontally  swung.     Secured 

40  to  the  yoke  31,  is  a  bracket  34,  to  which  is 
secured  a  cylinder  35.  In  the  cylinder  is  a 
piston  3(i,  provided  in  its  bottom  with  an 
opening  37,  in  which  is  seated  a  ball  valve  38, 
normally  held  therein  by  pins  39.    Extend- 

45  ing  upwardly  from  the  piston  are  arms  40, 
to  which  are  pivotally  connected  links  41, 
the  opposite  ends  of  the  latter  being  pivoted 
to  the  sound  conveyer  33,  as  indicated,  at  43. 
The  cylinder  holds  a  supply  of  oil,  indicated 

50  at  45.  When  the  sound  conveyer  is  lowered 
the  oil  retards  the  movement  and  permits 
the  gradual  descent  of  the  needle  to  the 
record.  On  the  other  hand  when  the  sound 
conveyer  is  elevated  the  oil  will  slowly  flow 

55  through  the  opening  37,  and  consequently 
act  the  same  as  in  the  previous  form  of  the 
invention  disclosed. 
What  I  claim  is: 

1.  The  combination  of  a  pivotally  mount- 
G0  ed  amplifier  of  a  talking  machine,  a  sound 

box  carried  by  the  amplifier,  a  cylinder  mov- 
able with  the  amplifier,  a  piston  in  the  cylin- 
der, a  valve  controlling  an  opening  in  the 

cylinder,  and  a  connection  between  the  sound 
65  box  and  the  piston,  whereby  the  movement 

of  the  sound  box  toward  a  record  being  re- 
produced is  retarded  irrespective  of  the  po- 

sition of  said  sound  box  to  the  said  record. 
2.  The  combination  of  a  movable  amplifier 

of  a  talking  machine,  a  sound  box  carried  by 
the  movable  amplifier,  a  cylinder  movable 
with  the  amplifier,  a  piston  in  the  cylinder. 
a  connection  between  the  sound  box  and  the 

piston,  and  means  controlled  by  the  move- 
ment of  the  piston  to  retard  the  lowering 

movement  of  the  sound  box  at  any  point  on 
the  surface  of  a  record  being  reproduced. 

3.  The  combination  of  an  amplifier  of  a 
talking  machine,  a  sound  box  pivoted  to  the 

amplifier,  a  cylinder,  a  piston  in  the  cylin- 
der, a  connection  between  the  sound  box  and 

the  piston,  means  controlled  by  the  move- 
ment of  the  piston  to  retard  the  lowering 

movement  of  the  sound  box,  and  means  to 
prevent  minor  movements  of  the  sound  box 
moving  the  piston. 

4.  In  combination,  a  pivotally  mounted 
sound  box  movable  in  two  directions,  a  cylin- 

der movable  in  one  direction  with  the  sound 
box,  a  piston  in  the  cylinder,  a  piston  rod 
pivotally  connected  to  the  piston,  a  valve 
controlling  an  opening  formed  in  the  cylin- 

der, and  a  pivotal  connection  between  the 
opposite  end  of  the  piston  rod  and  the  sound 
box,  whereby  the  lowering  movement  of  the 
sound  box  will  be  retarded  at  any  point  on 
the  surface  of  the  record  being  reproduced. 

5.  In  combination,  a  sound  conveyer,  a  mov- 
able sound  box  pivoted  to  the  movable  sound 

conveyer,  a  cylinder  secured  to  the  sound 
conveyer  and  movable  therewith,  said  cylin- 

der having  a  vent  opening,  a  valve  control- 
ling the  vent  opening,  a  piston  operating  in 

the  cylinder,  an  arm  movable  with  the  sound 
box,  and  a  piston  rod  connected  to  the  piston 
and  the  arm,  whereby  to  retard  the  lowering 
movement  of  the  sound  box  at  any  point 
on  the  surface  of  a  record  being  reproduced. 

6.  In  combination  with  a  movable  sound 

conveyer  and  a  sound  box  movable  with  the 
sound  conveyer,  a  cylinder  carried  by  said 
sound  conveyer,  a  valve  controlled  opening 
formed  in  the  cylinder,  a  piston  operating  in 
the  cylinder,  and  a  connection  between  the 
piston  and  sound  box,  whereby  to  retard  the 
lowering  movement  of  the  sound  box  at  any 

point  on  the  surface  of  a  record  being  repro- 
duced. 

7.  In  combination  with  a  sound  conveyer 
and  pivoted  sound  box,  a  cylinder,  a  valve 
controlled  opening  in  the  cylinder,  a  piston 
operating  in  the  cylinder,  and  a  connection 
between  the  piston  and  sound  box,  the  said 
connection  having  a  slot  where  it  is  con- 

nected to  the  piston,  whereby  the  movement 
of  the  sound  box  will  be  retarded,  and 
wherebv  minor  movements  of  the  sound  box 
will  not  move  the  piston. 

8.  In  combination  with  a  pivoted  sound 
box,  a  cylinder,  a  valve  controlled  opening 
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in  the  cylinder,  a  piston  operating  in  the 
cylinder,  and  a  connection  between  the  pis- 

ton and  sound  box,  said  connection  having 
a  slot  to  permit  minor  movement  of  the 

5  sound  box  without  moving  the  piston. 
9.  In  combination,  a  sound  conveyer  hav- 

ing a  sound  box,  and  means  including  a  pis- 
ton and  cylinder  for  retarding  the  movement 

of  the  sound  box,  and  means  for  permitting 
10  minor  movements  of  the  sound  box  without 

moving  the  piston. 
10.  In  combination,  a  sound  conveyer 

having  a  pivotally  mounted  sound  box  con- 
nection, a    cylinder    formed    with    a    vent 

15  opening,  a  valve  controlling  the  vent  open- 
ing, a  piston  fitting  loosely  in  the  cylinder, 

an  arm  extending  from  the  pivotal  sound 
box  connection,  a  rod  pivoted  to  the  arm 
and   the   piston,    said    rod   having   a    slot 

20  through  which  one  of  the  pivotal  connec- 
tions pass,  whereby  to  permit  a  limited 

movement  of  the  sound  box  without  moving 
the  piston. 

11.  The  combination  of  a  movable  ampli- 
25  fier,  a  sound  box  movably  connected  there- 

with, a  cylinder  movable  with  the  amplifier, 
and  means  cooperating  with  the  cylinder 
and  the  sound  box  for  retarding  the  lower- 

ing movement  of  the  sound  box  on  any  point 
30  on  the  surface  of  a  record  being  reproduced. 

12.  In  a  talking  machine,  the  combination 
of  a  movable  sound  conveyer  and  a  sound 

box  carried  thereby,  and  means  including  a 
retarder  movable  with  the  sound  conveyer 
and  sound  box  for  preventing  the  sound  box  35 
suddenly  falling  at  any  point  on  the  surface 
of  a  record  being  reproduced. 

13.  In  a  talking  machine,  the  combination 
of  a  movable  sound  conveyer  and  a  sound 
box  carried  thereby,  a  cylinder  movable  with  40 
the  sound  conveyer  and  sound  box,  a  piston 
fitting  loosely  in  the  cylinder,  and  a  valve  in 
the  cylinder  closed  by  the  outward  move- 

ment of  the  piston  to  retard  the  lowering  of 
the  sound  box,  said  valve  being  opened  to  45 
permit  free  movement  of  the  piston  when 
the  sound  box  is  elevated. 

14.  In  a  talking  machine,  the  combination 
of  a  sound  tube,  a  sound  box  mounted  to 
turn  on  the  sound  tube,  cushioning  means  50 
between  the  sound  box  and  the  sound  tube 

including  a  piston  to  retard  the  movement 
of  the  sound  box  in  one  direction,  and  means 
to  permit  a  slight  movement  of  the  sound 
box  independent  of  the  movement  of  the  55 

piston. In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

HENRY  C.  MILLER. 

Witnesses : 
H.  R.  Van  Kxeeck, 
L.  J.  Smith. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
PETER  DUFFY,  OF  NEW  YORK,  N.  Y. 

DESIGN  FOR  A  TALKING-MACHINE  CABINET. 

47,910.  Specification  for  Design.  Patented  Oct.  5,  1915. 

Application  filed  July  10,  1915.     Serial  No.  39,195.     Term  of  patent  3i  years. 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Peter  Dtjeft,  a  citi- 

zen of  the  United  States,  residing  at  New 
York,  in  the  county  of  New  York  and  State 
of  New  York,  have  invented  a  new,  original, 
and.  ornamental  Design  for  Talking-Machine 
Cabinets,  of  which  the  following  is  a  speci- 

fication, reference  being  had  to  the  accom- 
panying drawing,  forming  part  thereof. 

The  drawing  is  a  perspective  view  of  a 

talking  machine  cabinet  showing  my  new 
design. 

I  claim  as  my  invention: 
The  ornamental  design  for  a  talking  ma- 

chine cabinet,  as  shown. 
Signed  at  New  York,  in  the  county  of 

New  York  and  State  of  New  York,  this  8th 

day  of  July,  1915. 

PETER  DUFFY. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
PETER  DUFFY,  OF  NEW  YORK,  N.  Y. 

DESIGN  FOR  A  TALKING-MACHINE  CABINET. 

47,911.  specification  for  Design.  Patented  Oct.  5, 1915. 

Application  filed  July  10,  1915.     Serial  No.  39,196.     Term  of  patent  3£  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Duffy,  a  citi- 

zen of  the  United  States,  residing  at  New 
York,  in  the  county  of  New  York  and  State 
of  New  York,  have  invented  a  new,  original, 
and  ornamental  Design  for  Talking-Ma- 

chine Cabinets,  of  which  the  following  is  a 
specification,  reference  being  had  to  the  ac- 

companying drawing,  forming  part  thereof. 
The  drawing  is  a  perspective  view  of  a 

talking  machine  cabinet  showing  my  new  de- 
sign. 

I  claim  as  my  invention : 
The  ornamental  design  for  a  talking  ma- 

chine cabinet,  as  shown. 
Signed  at  New  York,  in  the  county  of  New 

York  and  State  of  New  York,  this  8th  day 
of  July,  1915. 

PETER  DUFFY. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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APPLICATION    FILED   JULY  10,   1915. 

Patented  Oct.  5, 1915. 
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UNITED  STATES  PATENT  OFFICE. 
PETER  DUFFY,  OF  NEW  YORK,  N.  Y. 

DESIGN  FOR  A  TALKING-MACHINE  CABINET. 

47,912.  specification  for  Design.  Patented  Oct.  5, 1915. 

Application  filed  July  10,  1915.     Serial  No.  39,197.     Term  of  patent  3J  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Duffy,  a  citi- 

zen of  the  United  States,  residing  at  New 
York,  in  the  county  of  New  York  and  State 
of  New  York,  have  invented  a  new,  original, 
and  ornamental  Design  for  Talking-Ma- 

chine Cabinets,  of  which  the  following  is  a 
specification,  reference  being  had  to  the  ac- 

companying drawing,  forming  part  thereof. 
The  drawing  is  a  perspective  view  of  a 

talking  machine  cabinet  showing  my  new  de- 
sign. 

I  claim  as  my  invention: 
The  ornamental  design  for  a  talking  ma- 

chine cabinet,  as  shown. 
Signed  at  New  York,  in  the  county  of  New 

York  and  State  of  New  York,  this  8th  dav 
of  July,  1915. 

PETEE  DUFFY. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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47,913. 

DESIGN. 
P.  DUFFY. 

TALKING  MACHINE  CABINET. 

APPLICATION    FILED   JULY  10,   1915. 

Patented  Oct.  5, 1915. 
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UNITED  STATES  PATENT  OFFICE. 
PETER  DUFFY,  OF  NEW  YORK,  N.  Y. 

DESIGN  FOR  A  TALKING-MACHINE  CABINET. 

47,913.  Specification  for  Design.  Patented  Oct.  5,  1915. 

Application  filed  July  10,  1915.     Serial  No.  39,198.     Term  of  patent  Si  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Duffy,  a  citi- 

zen of  the  United  States,  residing  at  New 
York,  in  the  county  of  New  York  and  State 
of  New  York,  have  invented  a  new,  original, 
and  ornamental  Design  for  Talking -Ma- 

chine Cabinets,  of  which  the  following  is  a 
specification,  reference  being  had  to  the  ac- 

companying drawing,  forming  part  thereof. 
The  drawing  is  a  perspective  view  of  a 

talking  machine  cabinet  showing  my  new 
design. 

I  claim  as  my  invention: 
The  ornamental  design  for  a  talking  ma- 

chine cabinet,  as  shown. 
Signed  at  New  York,  in  the  county  of 

New  York  and  State  of  New  York,  this 
8th  day  of  July,  1915. 

PETER  DUFFY. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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47,914. 

DESIGN. 
P.  DUFFY. 

TALKING  MACHINE  CABINET. 

APPLICATION    FILED   JULY  10,  1915. 

Patented  Oct.  5, 1915. 
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UNITED  STATES  PATENT  OFFICE. 
PETER  DUFFY,  OF  NEW  YORK,  N.  Y. 

DESIGN  FOR  A  TALKING-MACHINE  CABINET. 

47,914. Specification  for  Design.  Patented  Oct.  5,  1915. 

Application  filed  July  10,  1915.     Serial  No.  39,199.     Term  of  patent  3$  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Duffy,  a  citi- 

zen of  the  United  States,  residing  at  New 
York,  in  the  county  of  New  York  and  State 
of  New  York,  have  invented  a  new,  original, 
and  ornamental  Design  for  Talking  -  Ma- 

chine Cabinets,  of  which  the  following  is  a 
specification,  reference  being  had  to  the  ac- 

companying drawing,  forming  part  thereof. 
The  drawing  is  a  perspective  view  of  a 

talking  machine  cabinet  showing  my  new 
design. 

I  claim  as  my  invention : 
The  ornamental  design  for  a  talking  ma- 

chine cabinet,  as  shown. 
Signed  at  New   York,  in  the  county  of 

New   York  and  State 

8th  day  of  July,  1915. 

of  New   York,  this 

PETER  DUFFY. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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DESIGN. 
S.  H.  STIRRUP. 

CASING  FOR  SOUND  PRODUCING  INSTRUMENTS. 

APPLICATION    FILED    APR.  22,   1915. 

47,935. Patented  Oct.  5, 1915. 
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imiTED  STATES  PATENT  OFFICE. 
STANLEY  H.  STIRRUP,  OF  GRAND  RAPIDS,  MICHIGAN,  ASSIGNOR  TO  BERKEY  AND  GAY 

FURNITURE  COMPANY,  A  CORPORATION  OF  MICHIGAN. 

DESIGN  FOR  A  CASING  FOR  SOUND-PRODUCING  INSTRUMENTS. 

47,935. Specification  for  Design.  Patented  Oct.  5,  1915. 

Application  filed  April  22,  1915.     Serial  No.  23,243.     Term  of  patent  3|  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Stanley  H.  Stirrup, 

a  subject  of  the  King  of  England,  residing 
at  Grand  Rapids,  in  the  county  of  Kent  and 
State  of  Michigan,  have  invented  a  new, 
original,  and  ornamental  Design  for  Cas- 

ings for  Sound-Producing  Instruments,  of 
which  the  following  is  a  specification,  ref- 

erence being  had  to  the  accompanying  draw- 
ing, forming  part  thereof. 

The  figure  is  a  perspective  view  of  a  cas- 
ing for  sound  producing  instruments,  show- 
ing my  new  design. 

I  claim: 

The  ornamental  design  for  a  casing  for 
sound  producing  instruments,  as  shown. 

STANLEY  H.  STIRRUP. 
Witnesses : 

Ctrtjs  W.  Rice, 
James  M.  Proudfit. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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DESIGN. 
S.  H.  STIRRUP. 

CASING  FOR  SOUND  PRODUCING  INSTRUMENTS. 

APPLICATION    FILED   APR.  23,   1915. 

47,936. Patented  Oct.  5,  1915. 
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UNITED  STATES  PATENT  OFFICE. 
STANLEY  H.  STIRRUP,  OF  GRAND  RAPIDS,  MICHIGAN,  ASSIGNOR  TO  BERKEY  AND  GAY 

FURNITURE  COMPANY.  A  CORPORATION  OF  MICHIGAN. 

DESIGN  FOR  A  CASING  FOR  SOUND-PRODUCING  INSTRUMENTS. 

47,936. Specification  for  Design.  Patented  Oct.  5,  1915. 

Application  filed  April  23.  1915.     Serial  No.  23,541.     Term  of  patent  3i  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Stanley  H.  Stirrup, 

a  subject  of  the  King  of  England,  residing 
at  Grand  Rapids,  in  the  county  of  Kent  and 
State  of  Michigan,  have  invented  a  new, 
original,  and  ornamental  Design  for  Cas- 

ings for  Sound-Producing  Instruments,  of 
which  the  following  is  a  specification,  ref- 

erence being  had  to  the  accompanying  draw- 
ing, forming  part  thereof. 

The  figure  is  a  perspective  view  of  a  cas- 
ing for  sound  producing  instruments,  show- 
ing my  new  design. 

I  claim : 

The  ornamental  design  for  a  casing  for 
sound  producing  instruments,  as  shown. 

STANLEY  H.  STIRRUP. 
Witnesses : 

Cyrus  W.  Rice, 
James  M.  Proudfit. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  January  28, 1914.     Serial  No.  814,867. 

To  nil  whom  it  may  concern: 

Be  it  known  that  I,  Plin*-  Cattjcci,  a 
citizen  of  the  United  States,  residing  in  the 
city  of  Newark,  county  of  Essex,  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Adapters  for 
Talking-Machines,  of  which  the  following 
is  a  specification. 
My  invention  relates  to  devices  for  use  in 

10  connection  with  one  of  the  well  known  talk- 

ing machines  now  on  the  market  and  is  de- 
signed as  an  attachment  to  the  tone  arm  of 

the  machine  so  as  to  adapt  the  sound  box 
for  use  in  playing  any  kind  of  disk  record 

15  now  on  the  market.  Such  disk  records  are 
made  in  various  ways,  as  for  example  by  the 
well  known  Berliner  method,  whereby  the 

record  groove  is  in  the  form  of  a  zig-zag 
spiral  groove  of  uniform  depth  impressed 

20  in  the  record.  The  best  results  with  such 
record  are  obtained  by  locating  the  sound 
box  with  its  diaphragm  in  a  plane  perpen- 

dicular to  the  plane  of  the  record  disk,  so 
that  the  stylus  needle  may  vibrate  laterally 
across  the  direction  of  the  record  groove. 
Other  records  made  in  accordance  with  the 
well  known  Edison  method  have  the  sound 

groove  running  in  a  spiral,  but  the  sound 
waves  are  formed  by  a  series  of  successive 
elevations  and  excavations  within  the 
groove.  In  this  case,  the  sound  box  must 
have  its  diaphragm  located  in  a  plane  pass- 

ing substantially  through  the  center  of  the 
record  disk,  but  intersecting  said  disk  at  an 

35  acute  angle. 
In  order  that  the  stylus  needle  of  the 

sound  box  may  properly  track  in  the  record 
groove,  the  parts  must  be  adjusted  so  that 
the   tone   arm,   swinging  about   its  center, 

40  must  carry  the  point  of  the  stylus  in  an  arc 
which  passes  through  the  center  of  the  ro- 

tating disk  record.  If  the  stylus  point  varies 
materially  from  this  arc,  then  it  is  liable  to 
jump  out  of  the  groove  and  race  across  the 
face  of  the  disk  to  the  obvious  injury  of  the 
record  and  certainly  spoiling  the  rendition 
of  the  selection  upon  it. 

It  is  the  purpose  of  my  improvement  to 
provide  a  connection  for  the  tone  arm  and 

45 

sound  box  of  a  talking  machine,  whereby  the  50 
same  sound  box  may  be  utilized  for  the  re- 

production of  records  either  of  the  Berliner 
type  or  of  the  Edison  type ;  that  is,  the  rec- 

ords in  Which  the  sound  groove  is  a  zig-zag 
spiral  of  uniform  depth,  or  where  the  sound  55 
record  is  made  by  excavations  and  eleva- 
tions. 

In  carrying  out  my  invention,  I  make  use 
of  the  structure  substantially  as  illustrated 
in  the  accompanying  drawings,  wherein —       60 

Figure  1,  illustrates  a  plan  view  of  the 
tone  arm  and  sound  box  of  a  talking  ma- 

chine with  my  improved  adapter  in  position 
for  playing  records  of  the  Edison  type,  and 
also  in  dotted  lines,  the  sound  box  in  posi-  65 
tion  for  playing  records  of  the  Berliner 
type.  Fig.  2,  is  a  side  elevation  of  the  same 
showing  in  dotted  lines  the  position  occupied 
by  the  sound  box  for  the  reproduction  of 
records  of  the  Berliner  type.  Fig.  3,  is  a  70 
top  plan  view  of  my  improved  adapter. 
Fig.  4,  is  a  right-hand  end  view.  Fig.  5,  is 
a  bottom  plan  view.  Fig.  6,  is  an  end  plan 
view  showing  the  means  for  securing  the 
adapter  to  the  tone  arm  of  the  talking  ma-  75 
chine. 

Similar  letters  of  reference  refer  to  like 

parts  throughout  the  specification  and  draw- ings. 

My  adapter  consists  of  a  tubular  exten-  80 
sion  designed  for  connection  directly  with 
the  oscillating  part  of  the  tone  arm  of  one 
of  the  well  known  talking  machines  now  on 
the  market.    It  consists  of  the  tube  1,  hav- 

ing the  short  connecting  thimble  2,  from  85 
which  extends  the  elbow  3,  the  short  section 
4.  followed  by  the  elbow  5  and  the  extended 
tubular  part  6,  having  the  elbow  7,  and  the 
sound  box  connecting  thimble  8.    Upon  one 
side  of  the  short  connecting  thimble  2,  I  90 
provide   a  projection  9,  integral  with  the 
solid  body  of  the  thimble,  but  split  as  shown 
at  10,  by  means  of  a  saw  kerf.    The  projec 
tion  is  also  slit  away  from  the  body  of  the 
thimble  at  11.    Threaded  through  the  parts  95 
of  this  projection  9,  is  the  thumb  screw  12, 
by  means  of  which  the  thimble  2,  may  be 
contracted  and  expanded  to  grip  the  outer 
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end  of  the  curved  oscillating  member  13,  of 
the  tone  arm  14. 

The  thimble  8,  of  the  adapter  is  reduced 
in  diameter  slightly  to  receive  the  connect- 

5  ing  thimble  15,  of  the  sound  box  16.  The 
latter  may  be  of  any  usual  or  preferred  type. 
and  for  the  purpose  of  illustration,  I  have 
shown  the  one  disclosed  in  mv  Patent 
#1,059,346  of  April  22,  1913.    The  side  of 

10  the  thimble  8,  is  provided  with  a  slot  17, 
which  is  designed  to  receive  a  pin  (not 
shown)  extending  inwardly  from  the  thim- 

ble 15,  for  properly  positioning  the  sound 
box  upon  the  adapter.    The  sound  box  thim- 

15  ble  15,  is  provided  with  a  circumferential 
groove  18,  to  receive  the  bent  end  of  the 
holding  spring  19,  the  latter  being  secured 
to  the  elbow  7,  of  the  adapter  through  the 
boss  20,  and  screw  21. 

20  It  will  be  noted  that  the  direction  of  the 

axis  of  the  thimble  8,  lies  slightly  out  of 
the  main  axial  plane  of  the  adapter,  as 
clearly  illustrated  in  Fig.  4.  The  degree 
of  this  angularity  depends  upon  the  kind  of 

25  reproducer  and  stylus  to  be  used,  but  ordi- 
narily I  have  found  that  the  angle  between 

the  axis  of  the  thimble  8,  and  the  main  axial 

plane  of  the  adapter  should  be  about  15  de- 
grees. 

30  As  indicated  in  Fig.  2,  the  tone  arm  14, 
is  pivoted  at  22.  upon  the  supporting  arm 
23,  to  swing  in  the  arc  of  a  circle  about  the 
pivot  22.  The  distance  between  the  pivot 
22,  and  the  center  of  rotation  24,  of  the  rec- 

35  ord  disk,  should  be  such  that  the  point  of 
the  stylus  25,  upon  the  sound  box  should 
swing  in  the  arc  26,  of  a  circle  passing 
through  the  center  24.  If  for  any  reason 
the  stylus  falls  upon  the  face  of  the  record 

40  at  a  point  materially  away  from  this  arc. 
either  one  side  or  the  other,  the  stylus  will 
not  properly  track  as  heretofore  indicated. 
It,  therefore,  has  been  necessary  to  provide 

the  adapter  Avith  what  may  be  termed  "  re- 
45  verse  bends",  so  that  in  practice  the  stylus 

of  the  sound  box  attached  thereto  will  swing 
in  the  same  arc  of  the  circle  passing  through 
the  center  24,  of  the  rotating  disk  record,  as 
is  the  case  where  the  sound  box  is  connected 

50  directlv  to  the  oscillating  member  13,  as  in- 
dicated in  Fig.  1. 

It  will  thus  be  seen  that  with  the  use  of 
my  improvement  upon  talking  machines  of 
the   kind  illustrated   in   the   drawings   for 

55  playing  records  of  the  Berliner  type,  the 
same  sound  box  may  be  used  for  playing 
records  of  the  so  called  Edison  type.  In  the 
first  case,  the  sound  box  is  connected  directly 
to  the  oscillating  member  13.  as  shown  in 

60  dotted  lines  both  in  Figs.  1  and  2,  in  which 
case  the  point  of  the  stvlus  25,  swings  in  the 
arc  26,  passing  through  the  center  of  rota- 

tion 24,  of  the  record.  With  the  adapter 
in  place,  the  same  sound  box  16,  with  the 

Uu  point  of  its  stylus  25,  is  made  to  swing  in 

the  same  arc  26,  passing  through  the  center 

24,  and  the  tendenc}*"  of  the  stylus  to  jump 
from  the  record  groove  is  obviated. 
From  a  reference  to  Fig.  2,  of  the  draw- 

ing, it  will  be  noted  that  the  general  plane  70 
of  the  sound  box  body  16,  coincides  substan- 

tially with  the  axis  passing  through  the 
outer  terminus  of  the  oscillating  member 
13,  of  the  tone  arm.  In  order  to  accomplish 
this  result,  it  will  be  noted  that  the  thimble  75 
8,  must  be  considerably  shorter  than  the 
tubular  part  4,  of  the  adapter  so  that  the 
open  end  of  the  thimble  8  lies  outside  ol 
what  would  be  the  tubular  end  2,  if  the  same 

80 

were  rearwardly  extended. 
I  claim: 

1.  An  adapter  for  talking  machines  com- 
prising a  tubular  member  having  a  tone  arm 

clamping  thimble  at  one  end  and  a  sound 
box  thimble  at  its  opposite  end,  said  tubu-  85 
lar  member  being  reversely  bent  between  its 
ends  to  bring  the  sound  box  thimble  substan- 

tially at  right  angles  to,  and  the  extreme 
end  thereof  to  the  rear  of  the  tone  arm  thim- 

ble with  the  axis  of  said  sound  box  thimble  90 

lying  at  an  angle  of  substantially  15  de- 
grees with  the  main  axial  plane  of  said  tu- 
bular member. 

2.  An  adapter  for  talking  machines  com- 
prising a  rigid  tubular  member  having  a  95 

clamping  thimble  at  one  end  for  connec- 
tion to  the  tone  arm  of  a  talking  machine, 

said  tubular  member  being  reversely  bent 
between  its  ends  to  bring  its  outer  free  end 

substantially  at  right  angles  to  said  clamp-  10° 
ing  thimble  with  the  extreme  free  end  open- 

ing to  the  rear  of  and  toward  the  extended 
axis  of  said  clamping  thimble. 

3.  An  adapter  for  talking  machines  com- 

prising a  tubular  member  having  a  clamp-  105 
ing  thimble  at  one  end  thereof  adapted  for 
securing  said  member  to  the  oscillating 
goose  neck  of  a  talking  machine  tone  arm, 
said  member  being  reversely  bent  to  bring 

its  opposite  end  to  the  rear  of  the  axis  of  li0 
and  at  right  angles  to  the  clamping  thim- 

ble with  the  axis  of  said  opposite  end  ly- 
ing at  an  angle  of  substantially  15  degrees 

above  the  main  axial  plane  of  the  tubular 
member. 

4.  An  adapter  for  talking  machines  com- 
prising a  tubular  section  having  rectangular 

elbows  at  each  end  thereof,  the  outer  ends 
of  said  elbows  lying  at  an  angle  of  15  de- 

grees apart,  a  second  tubular  section  inte-  12° 
gral  with  one  of  said  elbows,  and  a  rectan- 

gular elbow  and  a  clamping  device  upon 
the  free  end  of  said  second  section,  the  axis 
of  said  last  named  elbow  lying  forward  of 

the  open  end  of  the  elbow  at  the  opposite  126 
end. 

5.  In  a  device  of  the  class  described,  the 
combination  of  a  tone  arm  pivoted  to  swing 

in  a  horizontal  plane,  a  pivoted  goose-neck 

upon  the  free  end  of  said  tone  arm,  and  a  13° 

115 
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rigid  tubular  adapter  secured  to  the  free 
end  of  said  goose-neck,  said  adapter  being 
reversely  bent  to  bring  its  free  end  to  the 
rear  of  the  extended  axis  of  the  outer  end 

of  said  goose  neck  whereby  when  a  sound 
box  is  secured  to  the  free  end  of  said 
adapter  the  stylus  of  said  sound  box  will 
swing  in  the  arc  of  a  circle  passing  through 

the  center  of  rotation  of  the  talking  machine 
record. 

In  testimony  whereof,  I  have  hereunto 
set  my  hand  this  23rd  day  of  January,  1914. 

PLINY  CATUCCI. 

In  presence  of — Nokman  E.  Ztjsi, 
Louis  M.  Sandees. 

10 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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1,156,217. Specification  of  letters  Patent.  Patented  Oct.  12,  1915. 

Application  filed  August  31.  1910.     Serial  No.  579,83|j. 

To  all  "'horn  it  may  concern: 
Be  it  known  that  I,  Albert  C.  Diehl,  a 

citizen  of  the  United  States,  and  a  resident 
of  Camden,  in  the  county  of  Camden  and 
State  of  New  Jersey,  have. invented  certain 
new  and  useful  Improvements  in  Sound- 
Boxes,  of  Avhich  the  following  is  a  specifi- 

cation, reference  being  had  to  the  accom- 
panying drawings. 

This  invention  particularly  relates  to  the 
mounting  which  supports  the  stylus  needle, 
and  which  is  connected  with  the  diaphragm 

by  a  stylus  bar  in  sound  boxes  for  record- 
ing and  reproducing  machines. 

The  principal  objects  of  this  invention 
are,  to  provide  a  simple  and  efficient  stylus 
mounting,  wherein  the  number  of  separable 
parts  is  reduced  to  a  minimum;  to  provide 
a  stylus  mounting  wherein  the  axis  of  os- 

cillation of  the  vibratory  portion  is  invari- 
able: to  provide  a  stylus  mounting  with  a 

reduced  region  which  substantially  ap- 
proaches a  knife  edge,  and  which  supports 

the  vibratory  portion  of  said  mounting,  in- 
dependent of  other  retaining  means ;  to  pro- 

vide a  stylus  mounting  wherein  the  rigid 
and  vibratory  portions  are  formed  of  a 
unitary  structure,  capable  of  a  limited  os- 

cillatory movement:  and  to  provide  means 
to  limit  the  range  of  oscillation  of  the  vi- 

bratory portion  of  said  mounting. 
Other  objects  of  this  invention  are.  to 

mount  the  sound  box  in  substantially  hori- 
zontal position  to  reduce  the  height  of  said 

sound  box.  and  to  permit  a  reduction  of  the 
casing  in  which  it  is  to  be  inclosed;  and  to 
dispose  the  sound  conduit  adjacent  to  the 
edge  of  the  sound  box,  local  to  the  needle 
mcunting.  to  balance  the  weight  of  said  box 
< .n  said  needle,  in  a  position  for  the  conven- 

ient attachment  of  the  gooseneck  therewith. 
The  form  of  this  invention  hereinafter 

described  provides  a  sound  box  with  a  stylus 
mounting  connected  with  the  diaphragm  of 
said  sound  box  by  a  stylus  bar  and  compris- 

ing a  holder  for  the  stylus  needle;  a  sup- 
port secured  to  said  sound  box  casing  and 

connected  with  the  holder  by  posts  which 

ai'e  provided  with  notches  having  converg- 
ing walls  approaching  substantially  a  knife 

edge,  to  form  a  thin  web,  providing  a  ful- 
crum: a  projection  extending  between  said 

posts  rigidly  secured  to  one  part  of  said 
mounting  and  extending  adjacent  to  the 
other  part  of  said  mounting,  and  arranged 

to  prevent  such  relative  movement  of  the 
parts  as  would  tend  to  fracture  said  posts 
on  the  fulcrum  line  of  connection  between 

said  parts;  and  provides  a  mounting,  ar- 
ranged to  hold  a  stylus  needle  in  transverse  60 

relation  to  the  plane  of  the  diaphragm. 
This  invention  further  includes  all  of  the 

various  novel  features  of  construction  and 
arrangement  hereinafter  more  definitely 
specified.  65 

In  the  accompanying  drawings,  Figure  1 
is  an  inverted  plan  view  of  a  horizontal 
sound  box,  showing  the  preferred  embodi- 

ment of  this  invention,  mounted  upon  the 
gooseneck  of  the  swinging  arm  of  a  talking  70 
machine;  Fig.  2  is  a  side  elevational  view 
of  said  sound  box.  together  with  a  goose- 

neck and  swinging  arm  shown  in  Fig.  1; 
Fig.  3  is  a  central  vertical  sectional  view  of 
said  sound  box,  taken  on  the  line  3 — 3  in  75 
Fig.  2;  Fig.  4  is  a  perspective  view  of  the 
stylus  mounting;  Fig.  5  is  a  side  elevational 
view,  showing  a  convenient  embodiment  of 
this  invention  as  applied  to  a  sound  box 
having  its  diaphragm  disposed  in  a  ver- 

tical plane:  Fig.  G  is  a  central  sectional 
view  taken  on  the  line  6 — 6  in  Fig.  5;  Fig. 
7  is  a  perspective  view  of  the  stylus  mount- 

ing shown  in  Figs.  5  and  6;  Fig.  8  is  a  side 
elevational  view  of  a  sound  box  conven- 

iently embodying  a  modified  form  of  stylus 
mounting  adapted  to  a  vertically  disposed 

sound  box;  Fig.  9  is  a  central  sectional*  view of  the  sound  box  shown  in  Fig.  8,  taken  on 
the  line  9 — 9  in  said  figure ;  Fig.  10  is  a  per- 

spective view  of  one  of  the  flexible  posts 
which  connects  the  needle  holder  with  the 
mounting  support;  Fig.  11  is  a  perspective 
view  of  the.  stylus  mounting  shown  in  Figs. 
8  and  10;  Fig.  12  is  an  inverted  plan  view 
of  the  horizontal  form  of  sound  box  em- 

bodying the  form  of  flexible  connector 
shown  in  Fig.  10;  Fig.  13  is  an  elevational 
view  of  the  sound  box  shown  in  Fig.  12 ; 
Fig.  14  is  a  side  elevation  and  partial  sec- 

tional view  of  the  sound  box  shown  in  Figs. 
12  and  13:  Fig.  15  is  a  side  elevational  view 
showing  a  sound  box  and  a  mounting  em- 

bodying another  form  of  this  invention ; 

Fig.  16  is  a  fragmentary  sectional  elevation  ] 
of  the  sound  box  and  mounting  shown  in 
Fig.  15;  Fig.  17  is  an  inverted  plan  view  of 
another  form  of  sound  box  and  stylus 
mounting;  Fig.  IS  is  a  sectional  view  of  the 
sound  box  shown  in  Fiir-  17,  taken  on  the 
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line  IS — 18  in  said  figure;  Fig.  19  is  a  side 
elevational  view  of  the  sound  box  shown 

in  Figs.  17  and  18,  showing  a  slightly  modi- 
lied  construction  of  the  flexible  posts;  Fig. 

5  20  is  a  perspective  view  of  one  of  the  flexi- 
ble posts  shown  in  Figs.  18  and  19 ;  and  Fig. 

21  is  a  modification  of  the  post  shown  in 
Fig.  20. 

In    the    embodiment    of    this    invention 

10  shown  in  Figs.  1  to  4,  inclusive,  the  swing- 
ing arm  25  carries  the  pivot  barrel  26,  which 

supports  the  gooseneck  27,  upon  the  free 
end  of  which  the  sound  box  28  is  removably 
attached  by  a  bayonet  joint  connection  com- 

j.5  prising  the  slot  29  and  the  pin  30,  in  the 
usual  manner.  The  stylus  bar  mounting 
comprises  the  supporting  bar  31,  which  is 
secured  by  the  screws  32  to  the  sound  box 
casing  33.  and  which  has  the  stylus  holder 

20  34  provided  with  the  socket  35  arranged  to 
receive  the  stylus  needle  36,  which  is  se- 

cured therein  by  the  thumb-screw  37.  Said 
holder  34  is  formed  in  unitary  relation  with 
the    supporting    bar   31,    and   is    connected 

25  therewith  b}'  the  flexible  posts  or  connectors 
39,  which,  as  best  shown  in  the  perspective 
view  in  Fig.  4,  have  their  opposite  sides  40 
tapered  in  planes  converging  to  a  shoulder 
42.  which  is  preferably  coincident  with  the 

30  upper  wall  of  the  stylus  holder  34  and  the 
sides  40.  Said  posts  39  approach  substan- 

tially a  knife  edge  which  is  joined  by  a 
narrow  web  of  material  43  to  the  holder  34, 

thus   rendering   it   capable    of    relative   vi- 
35  bratory  motion  with  respect  to  the  posts 

39  and  supporting  bar  31.  The  holder  34 
carries  the  stylus  bar  45,  the  end  of  which 

is  supported  between  the  posts  or  connec- 
tors 39  in  a  plane  with  the  axial  line  or  the 

fulcrum  of  oscillation,  and  extends  in- 
wardlv,  and  is  engaged  Avith  the  diaphragm 
46.  Said  diaphragm  46  is  disposed  within 
the  casing  33  and  has  its  peripheral  margin 
held  by  the  gasket  47.  which  is  provided 
with  a  channel  48  forming  sharpened  shoul- 

ders, the  edges  49  of  which  engage  the  op- 
posite faces  of  said  diaphragm  46,  and,  as 

best  shown  in  Fig.  3.  a  free  space  surrounds 
the  edge  of  said  diaphragm  46,  when  pressed 

50  against  its  seat,  provided  in  the  casing  there- 
for, as  shown  in  Fig.  4.  The  diaphragm 

46  is  held  in  the  casing  33  by  the  cap  plate 
50,  which  is  provided  with  a  ridge  51  ar- 

ranged to  engage  the  side  of  said  gasket  47 
in  a  region  disposed  between  the  edges 
thereof,  and  said  cap  plate  50  is  engaged 
with  the  sound  box  casing  33  by  the  screws 
52.  The  cap  plate  50  includes  the  boss  53. 
which  provides  the  sound  conduit  54  and 
the  socket  55  arranged  to  receive  the  free 
end  of  the  gooseneck  27. 

It  is  obvious  that  the  thin  web  formed 
by  the  approaching  sides  40  of  the  posts  39 
may  be  easily  fractured  Ivv  bending  the  vi- 

66  bratory  stylus  holder  34  with  respect  to  the 

40 

45 
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supporting  bar  31,  beyond  the  elastic  limit 
of  the  material  of  which  it  is  formed,  and 
therefore  it  is  deemed  advisable  to  provide 
means  to  prevent  such  relative  movement  of 
the  stationary  and  vibratory  parts  of  the 
stylus  mounting  by  providing  a  stud  57,  as 
best  shown  in  Fig.  4.  Said  stud  57  is  se- 

cured in  the  holder  34,  and  projects  up- 
wardly through  the  aperture  56,  which  ex- 

tends through  the  stylus  support  31  and 
which  affords  a  limited  free  space  surround- 

ing said  stud  for  the  normal  vibration  of 
said  stylus  holder.  It  will  be  noted  that 
any  abnormal  distortion  of  said  holder  34 
with  respect  to  the  supporting  bar  31  will 
be  prevented  by  engagement  of  the  stud  57 
with  the  walls  of  the  aperture  56. 

In  the  form  of  this  invention  shown  in 

the  figures  above  described,  the  stylus  nee- 
dle is  disposed  in  a  vertical  plane,  and  in 

oblique  relation  to  the  diaphragm,  and  the 
sound  box  is  adapted  to  be  operatively  dis- 

posed in  a  horizontal  position,  whereby  the 
height  of  the  talking  machine  closure  may 
be  reduced. 

The  form  of  this  invention  shown  in  Figs. 
5  to  7,  inclusive,  is  particularly  adapted  to 
the  vertical  type  of  sound  box  and  com- 

prises the  supporting  bar  60.  which  is  se- 
cured by  the  screws  61  to  the  sound  box 

casing  62,  which  is  provided  with  the  slot 
63  for  the  convenient  reception  of  said  sup- 

porting bar  60.  Said  bar  60  is  in  unitary 
relation  with  the  stylus  holder  65  and  is 
connected  therewith  by  the  tapered  posts 
66,  and  is  similar  in  construction  to  the 
form  of  stylus  mounting  shown  in  Figs.  1 
to  4.  inclusive.  Said  holder  comprises  the 
socket  67  for  the  stylus  needle  68,  which  is 
secured  therein  bA^  the  set  screw  69.  The 

stylus  bar  70  is  connected  Avith  the  dia- 
phragm 71  at  one  end  and  is  engaged  at 

the  other  end  with  the  lateral  projection 
72  which  extends  outAvardlv  from  the  stvlus 
holder  65  and  is  provided  with  a  portion 
projecting  from  said  holder  65  between  the 
posts  66.  and  extending  adjacent  to  the  sup- 

porting bar  60,  and  in  such  close  relation 
without  touching  said  bar  as  to  prevent  the 
distortion  of  the  holder  6fi  Avith  respect  to 
the  supporting  bar  60  beyond  the  limit  of 
elasticity  of  the  material  of  which  it  is  con- 

structed, whereby  a  fracture  of  the  web  of 
material  forming  the  fulcrum  between  the 
stationary  bar  60  and  the  stylus  holder  65 
is  impossible.  It  will  be  noted  that  in  the 
form  of  mounting  shown  in  Figs.  5  to  7. 
inclusive,  the  stylus  needle  68  is  substan- 

tially in  the  plnnp  of  the  diaphragm  71. 
In  the  form  of  this  im-ention  shown  in 

Figs.  8  to  11,  inclusive,  the  stylus  mounting 
is  formed  of  separable  parts  and  comprises 
the  supporting  bar  73,  which  is  secured  in 
the  casing  and  which  is  provided  with 
sockets  74  for  the  flexible  posts  75.     The 
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posts  75  are  notched  upon  opposite  sides 
forming  oppositely  tapered  surfaces  76, 
which  terminate  in  close  relation  at  the 
shoulder  77  to  form  a  narrow  web  of  mate- 

5  rial  78,  which  permits  relative  vibration  of 
their  opposite  ends.  The  lower  ends  of  the 
posts  75  are  fitted  in  the  sockets  80  having 
ledges  81,  in  the  stylus  holder  82,  and  said 
posts  75    are   provided   with   the   reduced 

10  threaded  portions  83  in  threaded  engage- 
ment with  the  nuts  84,  which  rigidly  secure 

said  stylus  holder  82  to  said  posts,  with  the 
shoulder  formed  by  said  reduced  portion  in 
engagement    with    the    ledges    81    in    said 

15  holder.  The  stylus  holder  82  carries  the 
stylus  needle  85,  which  is  secured  therein  by 
the  set  screw  86  and  said  holder  82  is  con- 

nected by  the  stylus  bar  87  with  the  dia- 
phragm 88  within  the  sound  box  casing  89. 

20  It  may  be  here  noted  that  it  is  essential 
that  the  webs  forming  the  fulcrum  of  the  re- 

spective posts  be  in  a  common  plane,  and 
therefore  the  post  75,  shown  in  Fig.  10,  has 
the  flattened  surface  90,  for  the  engagement 

25   of  the  retaining  screw  91.     It  is  obvious, 
however,  that  said  post  may  be  spot-faced, 
as  shown  in  Fig.  20,  which  is  to  be  here- 

inafter described. 
In  the  form  of  this  invention  shown  in 

30  Figs.  12  to  14,  inclusive,  the  sound  box  is 
provided  with  lugs  92,  having  suitable 
sockets  arranged  to  receive  the  flexible  posts 
93,  which  are  secured  therein  by  the  screws 
94.  Said  posts  93  have  their  axes  extending 

35  substantially  in  a  plane  parallel  with  the 
plane  of  the  diaphragm  95,  and  have  their 
sides  notched  to  form  a  fulcrum  line  or 
web  96,  upon  which  the  stylus  holder  97  may 
oscillate;  said  holder  97  being  secured  to 

40  said  posts  93  by  the  nuts  98,  which  rigidly 
secure  said  holder  against  the  shoulders  99 
formed  on  said  posts  by  the  reduced  thread- 

ed ends  100. 
It  will  be  noted  that  in  the  construction 

45  shown  in  Figs.  12  to  14,  inclusive,  the  dis- 
tance between  the  end  of  the  stylus  bar  101, 

which  is  connected  with  the  diaphragm  95 
and  the  stylus  needle  102,  is  very  materially 
reduced  as  compared  with  the  sound  boxes 

50  above  described.  Furthermore,  as  best 
shown  in  Fig.  13,  the  axis  of  the  stylus  nee- 

dle 102  is  perpendicular  to  the  plane  of  the 
diaphragm  95,  and  therefore  the  sound  box 
assumes  the  inclined  position  shown  in  said 

65  figure  when  operatively  engaged  with  a 
sound  record  disk. 

In  the  form  of  this  invention  shown  in 

f^igs.  15  and  10,  the  stylus  needle  105  is  dis- 
posed in  the  socket  106  in  the  stylus  holder 

to  107  in  an  oblique  relation  to  the  plane  of 
the  diaphragm  108,  Avhereby  the  sound  box 
109  is  maintained  in  a  horizontal  position, 
as  best  shown  in  Fig.  15,  when  engaged  with 
a  sound  record  disk.     In  other  respects  the 

•5  mounting  shown  in  Figs.  15  and  16  is  simi- 

lar to  the  mounting  shown  in  Figs.  12  to  14, 
inclusive. 

The  form  of  this  invention  shown  in  Figs. 
17  to  20-,  inclusive,  provides  a  sound  box 
casing  110  with  a  mounting  111  which  is  70 
provided  with  an  upwardly  and  inwardly  ex- 

tending lug  112  supporting  the  stylus  bar 
113,  which  is  carried  by  said  mounting  111 
and  secured  to  the  diaphragm  114.  Said 
mounting  111  is  connected  with  the  sup-  75 
porting  bar  115  by  the  flexible  posts  116, 
the  axes  of  which  extend  in  a  plane  per- 

pendicular to  the  plane  of  the  diaphragm 
114,  and  said  posts  116  are  each  oppositely 
notched  to  form  approaching  surfaces  117  go 
which  form  a  fulcrum  web  118  extending 
transverse  to  the  stylus  bar  113,  and  said 
posts  116  are  notched  to  form  approaching 
surfaces  119  in  planes  in  transverse  oblique 
relation  to  the  fulcrum  axis.  The  flexible  85 
post  116,  shown  in  Fig.  20,  is  provided  with 
a  spot  face  120  for  engagement  of  the  re- 

taining screws  121,  whereby  the  alinement 
of  the  fulcrum  webs  of  the  respective  posts 
when  assembled  is  insured.  It  has  been  90 
found  that  in  connecting  sound  boxes  which 
fit  the  free  end  of  the  gooseneck  loosely,  the 
sound  box  tends  to  cant,  which  shifts  the 
stylus  needle  in  oblique  relation  to  a  vertical 
plane  which  is  tangent  to  the  spiral  groove  95 
of  the  sound  record  disk,  whereby  the  nee- 

dle tends  to  cut  away  said  groove  and  to 
thereby  destroy  the  walls  of  the  record 
groove.  The  sound  box  shown  in  Figs.  17 
to  19,  inclusive,  is  constructed  to  obviate  the  100 
above  difficulties  and  includes  a  backplate 
130  comprising  a  boss  131,  having  a  sound 
conduit  extending  therethrough,  which  is 
disposed  at  the  edge  of  said  sound  box, 
whereby  the  weight  of  said  boss  131  is  dis-  105 
posed  as  near  as  possible  over  the  center  of 
gravity  of  the  stylus  needle  132,  which  is 
carried  by  the  stylus  holder  133  and  secured 
thereto  by  the  set  screw  134.  The  stylus 
mounting  111  is  prevented  from  rocking  be-  no 
yond  a  predetermined  limit  by  the  stud  125, 
which  is  secured  in  the  vibratory  member 
of  said  mounting  and  projects  loosely  into 
the  aperture  126  in  the  stationary  member, 
similar  to  the  stud  57  shown  in  Figs.  1  to  4,  \x6 
inclusive.  As  best  shown  in  Fig.  17,  the 
boss  131  is  curved  substantially  eccentric 
with  the  edge  of  the  plate  130  and  is  pro- 

vided with  the  socket  135,  which  is  dis- 
posed adjacent  to  the  edge  of  the  sound  box  12c 

so  as  to  permit  the  convenient  attachment  of 
the  gooseneck  136. 

In  the  form  of  this  invention  shown  in 
Fig.  21.  the  flexible  post  138  has  a  conical 
waist  portion  139  terminating  in  the  shoul-  125 
der  140,  and  is  provided  with  the  threaded 
reduced  portion  141  for  its  convenient  at- 

tachment to  a  stylus  holder. 
It   has  been  found  that  the  best  results 

lm\e  been  achieved  by- increasing  the  space  1..0 
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between  the  diaphragm  and  the  inner  wall 
of  the  sound  box  casing  toward  the  center 
or  toward  the  region  of  the  diaphragm 
which  has  the  greatest  freedom  of  vibration, 

5  and,  therefore,  as  shown  in  Fig.  3,  the  inner 
surface  of  the  plate  50  has  substantially 
conical  depression,  and,  as  shown  in  Fig.  18, 
the  plate  130  is  dished. 

It  may  be  here  noted  that  the  form  of 

IQ  stylus  mounting  herein  set  forth  is  an  im- 
provement over  the  form  of  stylus  mount- 

ing wherein  the  separate  members,  one  pro- 
viding a  flat  surface  against  which  the  knife 

edge  of  the  other  bears,  are  adapted  to  be 
15  held  by  separate  spring  members,  which 

Spring  members  are  liable  to  permit  a 
slight  relative  movement  of  the  knife  edge 
upon  its  supporting  surface,  which  effects  a 
wearing  aAvay  of  the  said  knife  edge  and 

20  the  contiguous  bearing  surface;  it  is  ob- 
vious that  no  relative  displacement  of  the 

stationary  and  vibratory  members  is  possi- 
ble, and  that  any  wear  consequent  upon 

relative  movement  of  the  members  is  im- 
25   possible  in  the  structure  herein  shown. 

It  may  be  observed  that  the  spring  mem- 
bers necessary  to  hold  together  the  sepa- 
rate parts  of  mounting  heretofore  con- 

structed are  eliminated  by  the  integral  con- 
30   ̂ ruction  herein  shown. 

Although  the  preferred  embodiment  of 
this  invention  provides  a  flexible  post  which 
is  oppositely  tapered  upon  but  two  sides, 
and   provides   a   line   of  material   substan- 

35  tially  approaching  a  knife  edge,  upon  which 
the  stylus  holder  is  fulcrumed,  it  ma}^  be 
noted  that  in  view  of  the  forms  shown  in 
Figs.  20  and  21.  other  forms  of  flexible 
posts  may  be  suggested  which  will  obviously 

40  fall  within  the  scope  of  this  invention,  and 
for  this  reason  it  is  not  desired  to  limit  this 

invention  to  the  precise  details  of  construc- 
tion and  arrangement  herein  set  forth,  ar 

it  is  obvious  that  various  modifications  may 
45  be  made  therein  without  departing  from  the 

essential  features  of  the  invention  as  defined 
in  the  appended  claims. 
Having  thus  described  my  invention.  I 

claim : 
50  1.  A  stylus  mounting  formed  of  a  unitary 

piece  of  material  having  a  central  aperture 
forming  spaced  posts,  the  opposite  sides  of 
which  are  provided  with  recesses  having 
sloping  walls  which  approach  substantially 

55  a  knife  edge  and  form  a  flexible  web  con- 
nection of  negligible  thickness  between  the 

parts  of  said  mounting  which  are  disposed 
upon  the  opposite  sides  thereof. 

2.  A  stylus  mounting  comprising  station- 
60  ary  and  Aibratory  portions,  formed  of  a 

unitary  piece  of  material  and  provided  with 
a  central  aperture  forming  spaced  posts 
connecting  the  stationary  portion  of  said 
mounting  with  the  vibratory  portion  of  said 
mounting,  and  having  notches  disposed  in 

the  opposite  sides  of  said  posts,  and  provid- 
ing gradually  converging  walls  Avhich  ap- 

proach substantially  a  knife  edge,  and  which 
abruptly  diverge  therefrom  to  provide  a 
fulcrum  the  axis  of  oscillation  of  which  is  70 
invariable. 

3.  A  stylus  mounting  comprising  a  sta- 
tionary support,  and  a  relatively  vibratory 

needle  holder  joined  in  unitary  relation 
therewith  by  flexible  connectors  having  an-  75 
gular  notches  forming  shoulders,  and  pro- 

viding reduced  regions  adjacent  to  said 
shoulders  which  form  a  fulcrum  the  axis  of 
oscillation  of  which  is  invariable. 

4.  A  stylus  mounting  comprising  a  uni-  80 
tary  structure  forming  a  needle  holder  and 
a  stationary  support  joined  by  a  flexible  con- 

nection having  opposed  notches,  the  angles 
of  which  provide  a  fulcrum  forming  an  axis 
of  oscillation  which  is  invariable,  and  85 
means  to  prevent  the  oscillation  of  said 
needle  holder  beyond  a  predetermined  limit. 

5.  A  stylus  mounting  comprising  a  uni- 
tary structure  forming  a  needle  holder  and 

a  stationary  support  joined  by  a  flexible  90 
connection  having  angular  recesses,  the  op- 

posed angles  of  which  provide  a  fulcrum 
the  axis  of  oscillation  of  which  is  inva- 

riable, and  means  carried  by  one  of  said 
members  and  extending  in  close  proximity  95 
to  the  other  of  said  members,  operative  to 
prevent  relative  distortion  of  said  members 

beyond  a  predetermined  range  of  move- 
ment. 

0.  A  stylus  bar  mounting  comprising  a  10° 
needle  holder  and  a  stationary  support 
joined  by  a  flexible  connection  having  angu- 

lar notches,  the  opposed  angles  of  which 
provide  a  fixed  fulcrum  for  the  relative 

oscillation  of  said  holder  and  its  support,  105 
and  a  projection  on  said  holder  extending 
in  spaced  relation  to  said  support,  arranged 
to  engage  said  support  to  prevent  distortion 
of  said  needle  holder  beyond  a  predeter- 

mined range  of  movement.  1]0 
7.  A  stylus  mounting  comprising  a  sta- 

tionary support  and  a  needle  holder  joined 
thereto  by  flexible  connectors  having  recesses 
forming  reduced  regions  which  provide  an 
invariable  fulcrum  axis  for  the  relative  os-  115 
dilation  of  said  needle  ■  holder  and  station- 

ary support,  and  a  projection  carried  by 
said  holder  extending  in  spaced  relation  in 
close  proximity  to  said  support,  and  ar- 

ranged to  engage  said  support  to  prevent  120 
said  holder  from  being  distorted  with  re- 

spect thereto  beyond  its  limit  of  elasticity. 

§.  A   stylus  mounting  comprising  a  sta-         gm, 
(ionary  support,  and  a  needle  holder  joined         ̂  

therewith  by  a  flexible  connector  having  op-   12 
posed   converging   walls,   approaching  sub- 

stantially  a   knife  edge,   and  abruptly  di- 
verging  therefrom   to   form    angles   which 

provide  a  fulcrum  the  axis  of  oscillation  of 
wliicl)  is  invariable:- 

130 
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9.  A  stylus  mounting  formed  of  a  uni- 
tary piece  of  substantially  inflexible  mate- 
rial having  an  aperture  forming  spaced 

posts,  the  opposite  sides  of  "which  are  pro- 
5  vided  with  recesses  having  sloping  walls 

which  approach  substantially  a  knife  edge 
to  form  a  flexible  connection  between  the 
parts  of  said  mounting  which  are  disposed 
upon  the  opposite  sides  thereof. 

10  10.  A  stylus  mounting  comprising  a  sta- 
tionary portion  and  a  vibratory  portion, 

formed  of  a  unitary  piece  of  material  and 
provided  with  an  aperture  forming  spaced 
posts  connecting  the  stationary  portion  of 

15  said  mounting  with  the  vibratory  portion, 
and  having  notches  in  said  posts  forming 
walls  which  substantially  approach  a  knife 
edge  and  which  abruptly  diverge  therefrom 
to  provide  a  fulcrum,  whose  axis  of  oscilla- 

20   tion  is  invariable. 

11.  A  stylus  mounting,  comprising  a  sta- 
tionary support,  and  a  needle  holder  joined 

thereto  by  flexible  connectors  having  re- 
duced regions  which  provide  a  fulcrum  for 

25  the  relative  oscillation  of  said  needle  holder 
and  its  support  and  having  a  projection  ex- 

tending from  said  holder  in  close  proximity 
to  said  support  and  arranged  to  prevent  said 
holder    being    distorted    from    a    predeter- 

10   mined  range  of  movement. 
12.  The  combination  with  a  relatively  sta- 

tionary support,  of  a  comparatively  rigid 
needle  holder,  and  a  connector  joining  said 
support  and  said  holder  and  forming  there- 

with a  unitary  structure,  said  connector  hav- 
ing opposed  converging  walls  approaching 

and  almost  meeting  in  an  imaginary  knife 
edge,  and  said  structure  having  walls  di- 

verging abruptly  from  said  first-mentioned 
walls,  forming  oppositely  disposed  substan- 

tially sharp  corners  therewith,  and  provid- 
ing a  flexible  region  in  said  connector  be- 

tween said  corners,  whereby  said  stylus 
holder  is  mounted  to  oscillate  upon  a  sub- 

stantially invariable  axis  approximately  co-  45 
incident  with  said  imaginary  knife  edge. 

13.  The  combination  with  a  relatively  sta- 
tionary support,  of  a  stylus  holder  spaced 

therefrom,  and  spaced  connectors  joining 
said  support  and  said  holder  and  forming  50 
therewith  a  unitary  structure,  each  of  said 
connectors  having  opposed  converging  walls 

approaching  and  nearly  meeting  in  an  imag- 
inary knife  edge,  and  said  structure  having 

walls  diverging  abruptly  from  said  first  55 
mentioned  walls  of  each  of  said  connectors 
and  forming  therewith  comparatively  sharp 
corners  providing  flexible  regions  in  said 
connectors  between  said  corners  and  where- 

by said  stylus  holder  is  mounted  to  oscil-  60 
late  upon  a  substantially  invariable  axis 

approximately  coincident  with  said  imagi- 
nary knife  edge. 

14.  A  stylus  mounting  comprising  a  rela- 
tively stationary  support,  a  stylus  holder,  65 

and  flexible  means  connecting  said  holder  to 
said  support,  said  flexible  means  having  op- 

posed converging  walls  approaching  a  knife 
edge  and  said  mounting  including  walls  di- 

verging abruptly  from  said  knife  edge  to  70 
form  with  said  converging  walls,  angles 
which  provide  a  fulcrum  of  oscillation 
which  is  substantially  invariable. 

In  witness  whereof,  I  have  hereunto  set 

my  hand  this  29th  day  of  August,  A.  D.,  75 
1910. 

ALBERT  C.  DIEHL. 

Witnesses : 
Frank  B.  Middleton,  Jr., 
Charles  F.  Wzllard. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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To  all  ichom  it  'may  concern: 
Be  it  known  that  I,  Clinton  B.  Repp,  a 

citizen  of  the  United  States,  residing  at 
Plain  field,  in  the  county  of  Union  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs, 
of  which  the  following  is  a  specification, 
reference  being  had  therein  to  the  ac- 

companying drawings,  which  form  a  part 
10  thereof. 

My  invention  relates  to  phonographs,  and 
more  particularly  to  a  type  thereof  wherein 
sound  vibrations  are  transmitted  to  a  dia- 

phragm through  a  vibrant  transmitter  arm. 
15  The  main  object  of  the  invention  is  to 

provide  a  phonograph  of  this  type  wherein 
the  end  of  the  transmitter  arm  adjacent  to 
the  needle  or  stylus  will  be  supported  in  a 
manner  to  develop  the  requisite  pressure  of 

20  the  needle  or  stylus  upon  the  record,  while 
at  the  same  time  minimizing  or  preventing 
the  development  of  vibrations  in  the  sup- 

porting means  for,  or  the  transmission  of 
vibrations   through   said   means   from,   the 

25  transmitter  arm. 

A  further  object  is  to  connect  the  trans- 
mitter arm  with  the  supporting  means  in  a 

manner  to  permit  the  adjustment  of  the  ma- 
chine for  use**  with  different  styles  of  rec- 

30  ords,  such  as  vertical  cut  with  V-shaped 
bottom,  or  cupped  bottom,  lateral  cut,  or 
combined  lateral  and  vertical  cut. 

A  still  further  object  is  to  provide  a  pho- 
nograph of  this  type  wherein  a  vibration 

35  absorbent  body  is  arranged  between  the 
transmitter  arm  and  the  supporting  arm 
therefor,  said  means  being  connected  to  the 
transmitter  arm  in  a  manner  to  minimize 
the  tendency  of  vibrations  to  pass  from  said 

40  arm  to  said  vibration  absorbent  body. 

A  still  further  object  is  to  provide  a  pho- 
nograph of  this  character  wherein  the  va- 

rious supporting  means  for  the  transmitter 
arm  and  the  supporting  arm  therefor  will 

45  be  so  constructed  as  to  afford  no  loose  parts 
which,  by  rattling,  will  have  a  tendency  to 
develop  cross  vibrations  or  overtones  result- 

ing in  blasts  or  interference  with  the  tone 
quality  of  the  sound  reproduction.     And  a 

50  still  further  object  is  to  provide  in  a  pho- 
nograph of  this  character,  means  whereby 

the  direction  of  the  tensioning  stress  upon 
the  diaphragm  may  be  controlled  to  secure 
a  more  perfect  reproduction  with  the  verti- 

cal cut,  or  combined  vertical  and  lateral  cut  55 
records. 

The  invention  consists  primarily  in  a  pho- 
nograph embodying  therein  a  stationary  dia- 
phragm, a  transmitter  arm,  means  whereby 

vibrations  passing  through  said  arm  are  con-  60 
veyed  to  said  diaphragm,  tensioning  means 
for  the  diaphragm,  a  pivotal  weighted  sup- 

porting arm,  and  connections  between  said 
supporting  arm  and  said  transmitter  arm 
embodying  therein  a  non- vibrant  weighted  65 
body  of  a  mass  sufficient  to  absorb  vibrations 
passing  thereto;   and  in   such  other  novel 
features  of  construction  and  combination  of 

parts  as  are  hereinafter  set  forth  and  de- 
scribed, and  more  particularly  pointed  out  70 

in  the  claims  hereto  appended. 

Eef erring  to  the  drawings: — Figure  1  is 
a  plan  view  of  a  phonograph  embodying  my 
invention,  with  the  amplifier  removed  there- 

from :  Fig.  2  is  a  back  view  of  the  sound  box  75 
and  transmission  mechanism;  Fig.  3  is  a 
perspective  view  of  the  transmitter  arm  sup- 

porting means,  the  outer  portion  of  the 
transmitter  arm  being  shown  in  connection 
therewith;  Fig.  4  is  a  front  view  of  the  con-  80 
necting  means  between  the  transmitter  arm 
and  its  supporting  means,  the  transmitter 
arm  and  side  bars  of  the  supporting  frame 
being  shown  in  cross  section ;  Fig.  5  is  a  bot- 

tom view  of  the  vibration  absorbent  body  85 
and  the  flexible  connection  between  same 
and  the  transmitter  arm,  a  portion  of  said 
transmitter  arm  being  shown;  and  Fig.  6 
i&  a  detail  view  of  the  stopping  lever. 

Like  letters  refer  to  like  parts  throughout  90 
the  several  views. 

In  the  embodiment  of  my  invention  shown 
in  the  drawings,  a  indicates  an  ordinary  cab- 

inet having  mounted  thereon  a  rotary  table 
b  actuated  by  a  motor,  not  shown,  the  gov-  95 
ernor  controlling  screw  being  shown  at  c. 
Mounted  upon  the  cabinet  a  radially  of  the 
table  b  is  a  sound  box  supporting  frame  d 
upon  which  the  sound  box  e  is  mounted. 
The  sound  box  e  is  provided  with  a  100 

sound  outlet  nipple  e\  to  which  the  horn  or 
other  means  through  which  the  sound  waves 
are  conveyed  is  attached.  Mounted  in  said 
sound  box  is  an  ordinary  flexible  diaphragm 
/,  in  which  vibrations  are  developed  for  105 

producing  the  desired  sound  waves.  Pro- 
jecting over  the  table  b  is  a  vibrant  trans- 

mitter arm  <7,  which  preferably  is  composed 



2 1,156,931 

of  wood,  one  end  of  said  arm  being  provided 

with  a  mount  or  set  g'  for  the  reproducing 
needle  or  stylus,  and  the  other  end  thereof 

carrying  a  stud  g2. 
6  The  transmitter  arm  g  is  in  connection 

with  the  diaphragm  /  through  a  short  link 

connection  i,  preferably  composed  of  a  flexi- 
ble strand  of  waxed  silk  or  linen,  cat-gut  or 

other  suitable  material,  one  end  of  which  is 

10  passed  over  the  stud  g2  and  the  other  end  of 
which  passes  through  an  eye  in  a  stud  /' 
carried  by  the  diaphragm  /. 

To  place  the  diaphragm  under  constant 
uniform  tension,  through  said  arm  g  and 

15  said  connecting  Jink  %  I  provide  a  weight  j 

connected  to  the  stud  g2  by  a  flexible  strand 
f',  said  weight  j  being  located  within  the 
cabinet  a  and  said  cord  passing  through  an 
opening  qf  in  said  cabinet,  protected  by  a 

20  bushing  a2  to  prevent  abrasion  of  said 
strand  /.  The  said  strand  j'  may  have  in 
its  length  a  short  spring  j2  to  prevent  re- 

tardation of  the  diaphragm  during  high  fre- 
quency vibrations.     Under  most  conditions, 

25  the  spring  j2  will  not  be  necessary,  but  in 
almost  all  records  there  are  apt  to  be  parts 
where  the  use  of  such  a  spring  would  be 
desirable. 

The  transmitter  arm  g  being  adapted  to 
80  be  propelled  across  the  record  by  and  in  ac- 

cordance with  the  indicated  sound  waves 
thereon,  and  it  being  necessary  to  develop 
sufficient  pressure  upon  the  arm  adjacent  to 

the  mount  or  set  g'  to  insure  the  requisite 
35  intimate  engagement  of  the  reproducing 

stylus  or  needle  with  the  record,  I  provide 
supporting  means  for  the  transmitter  arm  g, 
connected  therewith  adjacent  the  end  there- 

of carrying  the  reproducing  stylus  or  needle 
40  mount  or  set,  which  means  guides  said  trans- 

mitter arm  in  its  movement  across  the  rec- 
ord and  through  which  the  requisite  down- 

ward pressure  is  exerted  upon  said  transmit- 
ter arm. 

45  It  is  not  my  intention  to  claim  the  struc- 
ture herein  described  broadly  in  this  appli- 

cation, the  invention  herein  set  forth  being 
directed  more  particularly  to  details  by 
which  the  tone  quality  of  the  phonograph 

50  is  made  more  uniform,  and  purity  of  tone  is 
secured  irrespective  of  the  pitch  of  different 
notes  occurring  in  a  record. 

I  have  found  by  actual  experiment  and 
use  that  with  notes  of  high  pitch  if  pro- 

65  longed,  there  has  been  a  tendency  to  develop 
sound  vibrations  in  the  supporting  arm,  and 
that  with  continued  use,  pintle  screws  or 
other  forms  of  bearings  develop  slight  lost 
motion,  causing  at  times  a  rattling  in  the 

60  various  connections  which  in  turn  will  de- 
velop cross  vibrations  and  thus  affect  ad- 

versely, the  purity  or  quality  of  the  tone  re- 
production. 

I  have  heretofore  insulated  the  transmit- 
•5  ter  arm  from  the  supporting  arm  by  means 

of  ordinary  insulating  gaskets,  but  these 
have  not  proven  to  be  satisfactory  under  all 
conditions  of,  and  after  continued,  use. 

To  prevent  the  development  of  vibrations 
in  the  supporting  arm  or  the  transmission  7^ 
of  vibrations  from  the  transmitter  arm  to     • 
said  supporting  arm,  and  at  the  same  time  \ 
develop  the  requisite  pressure  of  the  re- 

producing stylus  or  needle  upon  the  record, 
and  prevent  rattling  in  the  various  connec-  75 
tions  and  supporting  means,  I  provide  a  spe- 

cial construction  of  supporting  arm  and  a 
special  form  of  connecting  means  between 
same  and  the  transmitter  arm,  which  con- 

necting means  will  be  substantially  non-vi-  gj 
bratory,  or  such  as  to  absorb  any  vibrations 
passing  thereto  from  said  arm. 
Mounted  axially  below  the  diaphragm  / 

is  a  post  k  having  mounted  in  the  top  there- 

of upon  a  vertical  axis  a  pivotal  block  k' '.  85 
Mounted  upon  said  block  by  means  of  hori- 

zontal pivots  is  the  supporting  arm  which 
preferably  consists  of  parallel  side  bars  m 
m  of  stiff  resilient  stock,  which  bars  are 

preferably  spaced  apart  by  the  tie  rods  m2  90 
intermediate  the  ends  thereof.  This  con- 

struction affords  an  arm  substantially  rigid 
intermediate  the  ends  thereof,  which  ends 
are  forked  or  substantially  forked  so  as  to 
embrace  the  block  h\  and  the  connecting  95 
means  between  said  arm  and  the  transmitter 
arm  g.  The  block  k  and  the  forked  end  of 
the  supporting  arm  adjacent  thereto  are 
provided  with  cooperating  pintle  bearings 
and  sockets,  the  resiliency  inherent  to  the  100 

arms  m  m'  forming  a  sufficiently  tight  bear- 
ing, and  automatically  taking  up  any  wear, 

so  as  to  prevent  rattling  at  this  point. 
Mounted  between  the  outer  ends  of  the 

arms  m  m'  or  in  the  fork  formed  by  said  105 
outer  ends,  is  a  weighted  block  n  of  a  mass 
sufficient  to  prevent  this  block  responding 
to  ordinary  vibrations  or  to  cause  the  block 
to  absorb  any  vibrations  which  may  pass 
thereto.  This  block  n  is  also  of  a  weight  no 
sufficient  to  develop  the  desired  pressure  of 
the  reproducing  stylus  or  needle  indicated 
at  g3  in  the  drawings,  upon  the  record. 

To  avoid  rattling  in  the  connection  be- 
tween the  non- vibratory  block  or  member  m  115 

and  the  supporting  arm,  while  at  the  same 
time  to  permit  relative  movement  of  these 
parts,    I   provide    them    with    cooperating 
pintle  bearings  and  sockets  n    adapted  to 

be  assembled  by  springing  the  arms  m  m'  120 
outwardly  and  permitting  them  to  seat  un- 

der the  resiliency  or  elasticity  inherent  to 
said  arms.     This  construction  prevents  rat- 

tling of  the  connection,  affords  the  necessary  * 
freedom  of  movement  of  the  non-vibratory  125 
or  vibration  absorbent  weighted  block  and 
the  supporting  member,  and  forms  a  part  of 
the  universally  movable  supporting  connec- 

tion between  the  supporting  arm  and  the 
transmitter  arm  g.                                            isc 
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I  have  found  in  actual  practice  that  I 
secure  the  best  results  by  arranging  the  bear- 

ing between  the  block  n  and  the  supporting 
airni  at  a  point  of  said  block  forwardly  of 

5  the  vertical  axis  thereof,  or  toward  the 
mount  or  set  (f .  By  means  of  this  block,  I 
am  enabled  to  dispense  with  all  springs  act- 

ing upon  the  supporting  arm  and  thus  elimi- 
nate possibility  of  the  development  of  vibra- 

10  tion  by  reason  of  the  presence  of  such  a 
spring  or  springs. 

In  adjusting  the  machine  for  use  upon 
different  styles  of  records,  it  is  necessary 
to  vary  the  angle  of  projection  of  the  trans- 

15  mitter  arm  relative  to  the  supporting  arm 
to  permit  which  action  I  use  a  universal 
joint  between  these  two  arms.  To  permit 
such  adjustment  in  this  machine,  I  connect 
the  transmitter  arm  g  with  the  block  n  by 

20  means  of  a  vertical  pivot,  or  one  extending 
at  right  angles  to  the  axis  of  the  pivots  n\ 
connecting  said  block  with  the  supporting 
arm,  providing  in  connection  therewith, 
means  permitting  free  vibration  of  the  arm 

25  g  in  a  manner  which  will  minimize  or  pre- 
vent the  transmission  of  such  vibrations  to 

the  block  n. 
To  facilitate  the  connection  of  the  trans- 

mitter arm  g  with  the  block  n  and  through 

30  said  block  with  the  arms  m  m',  I  form  said 
block  n  with  the  pendant  lugs  n2  n3  between 
which  the  arm  g  is  adapted  to  pass  Without 

engaging  said  block.  Closing  the  space  be- 
tween these  lugs  is  a  spring  plate  o,  the  ends 

35  of  which  are  firmly  attached  to  the  bottoms 

of  said  lugs  n2  n3  by  means  of  the  screws  <?', 
or  in  any  other  desired  manner,  flexible 

gaskets  o2  being  interposed  between  said 
plate  and  said  li'gs.     Intermediate  the  lugs 

40  n2  ns^  the  plate  o  is  reduced  as  shown  to  im- 
part the  desired  flexibility  thereto,  and  cen- 

trally thereof  this  plate  is  extended  as  shown 
to  form  a  bearing  for  the  pivot  connecting 
said  arm  g  therewith. 

45  To  avoid  looseness  of  the  connection  be- 
tween the  plate  o  and  the  arm  g,  I  provide 

said  arm  with  a  headed  metallic  screw  stud  p 
embedded  in  the  material  of  the  arm  and 

clamped  in  place  by  means  of  a  nut  p'.    This 
50  stud  is  drilled  axially  thereof  and  a  shoul- 

dered screw  p2  is  passed  through  the  open- 
ing in  the  extended  portion  of  the  plate  o, 

the  hole  in  the  opening  in  the  stud  p  being 
interiorly  screw  threaded  to  cooperate  with 

55  said  screw.  A  gasket  p3  is  inserted  between 
the  plate  o  and  the  head  of  the  stud  p.  and  a 
second  gasket  p*  is  inserted  between  the  head 
of  the  screw  p2  and  said  plate  o.  By  this 
construction  the  arm  g  is  firmly  attached 

60  to  the  plate  o,  the  flexibility  of  which 
will  avoid  any  dampening  effect  upon  this 

arrti.  The  arrangement  of  gaskets  p3  and 
p*  will  act  as  absorbers  or  insulators  as 
to  vibrations  which  may  be  developed  in 
the  plate  o,  and  thus  cooperate  with  the 

gaskets  o2  in  excluding  vibrations  from  the 
weighted  block  n. 

One  of  the  standards  of  the  frame  d  has  a 

projecting  loop  or  hook  q  arranged  to  one 
side,  or  radially,  of  and  below  the  diaphragm  70 
/,  and  the  post  h  carries  a  second  loop  or 
hook  r,  axially  below  the  diaphragm,  the 
bushing  a?  being  disposed  intermediate  said 
loops  or  hooks. 

By  this  construction,  a  stress  directly  axi-  75 
ally  of  the  diaphragm,  or  a  stress  substan- 

tially radially  thereof,  or  a  stress  interme- 
diate these  two  points,  may  be  applied  there- 

to, thus  affording  three  adjustments  so  as  to 
adapt  the  machine  for  use  upon  vertical  cut,  80 
lateral  cut,  or  combined  vertical  and  lateral 
cut  records. 

The  loop  or  hook  q  being  disposed  below 
the  plane  of  the  diaphragm,  the  stress  will 
have  a  downward  component  thus  merely  85 
approximating  a  radial  stress.  Whatever 
the  adjustment,  the  tension  upon  the  dia- 

phragm will  be  substantially  the  same. 
The  table  b  is  provided  with  a  pendant 

rim  &',  (see  Fig.  6)  which  is  adapted  to  be  90 
engaged  by  a  friction  brake  used  in  starting 
and  stopping  the  machine.  Heretofore  spring 
pressed  brakes  have  been  used,  but  I  have 
found  that  the  sudden   stoppage  resulting 

from  the  practically  instantaneous  applica-  95 
tion  of  the  braking  power  tends  to  rack  the 
governor  mechanism.     To  obviate  this  diffi- 

culty, I  employ  a  brake  mechanism  compris- 
ing a  lever  s  mounted  upon  a  plate  s'  carried 

by  the  cabinet  a  which  lever  plays  between  100 
the  stops  s2  and  s3  upon  said  plate.    One  end 
of  said  lever  constitutes  an  operating  handle 
and  the  other  end  thereof  has  mounted  there- 

on, upon  an  axis  parallel  with  the  axis  of 
the  table  b,  a  roller  having  a  friction  sur-  105 
face  adapted  to  be  brought  into  engagement 
with  the  rim  b'  of  the  table  b. 
The  radius  of  the  arm  of  the  lever  s 

carrying  the  roller  t  is  of  a  length  to  cause 
said  roller  to  be  forced  into  the  desired  fric-  HO 

tional  contact  with  the  said  rim  b'  through 
the  power  of  the  main  spring  of  the  motor 
driving  the  table  b.  By  this  construction, 
when  the  brake  is  set,  the  roller  t  will  rotate 

upon  contacting  with  the  said  rim  b'  for  a  I15 sufficient  time  to  cause  a  gradual  stopping 
of  the  table  b  and  thus  relieve  the  governor 
from  the  racking  strains  above  referred  to. 

At  u  I  have  shown  a  rest  adapted  to  hold 

the  supporting  arm  when  the  reproducing  I20 
stylus  or  needle  is  out  of  engagement  with 
the  record.  This  support  is  arranged  adja- 

cent the  frame  d  and  on  a  radius  of  the  dia- 
phragm /  which  would  carry  the  mount  or 

set  g'  free  of  the  record.  This  rest  is  used  125 to  facilitate  the  removal  and  insertion  of 
the  reproducing  stylus  in  the  said  mount 
or  set. 

The    operation    of   the    herein    described 

phonograph  is  substantially  as  follows; —  18e 
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When  the  reproducing  stylus  or  needle  if 
is  brought  into  engagement  with  a  record, 
the  sound  vibrations  indicated  upon  a  record 
are  transmitted  through  the  arm  g,  and  loop 

g  i  to  the  diaphragm  in  the  usual  manner. 
When  lateral  cut  records  are  used,  the  strand 
/  is  passed  over  the  loop  or  hook  q;  when 
vertical  cut  records  are  used  it  is  passed  be- 

neath the  loop  or  hook  r;  and  when  a  com- 
10  bined  vertical  and  lateral  cut  record  is  used 

it  is  allowed  to  hang  directly  through  the 

opening  a' ' .  Each  adjustment  of  the  strand 
;/'  will  shift  that  end  of  the  arm  g  which  is 
adjacent  to  the  diaphragm  /',  the  other  end 

25  thereof  having  movement  about  the  pivot 

screw  p-  and  about  the  pivots  n'  connecting 
the  weighted  block  n  with  the  supporting 
arm  for  the  transmitter  arm  g.  The  spring 
plate  o,  as  heretofore  stated,  will  permit  the 

20  fi'ee  vibration  of  the  arm  g  and  furthermore 
will  compensate  for  irregularities  in  the  rec- 

ord by  yielding  independently  of  the  weight- 
ed block  n.  The  manner  of  connecting  this 

plate  with  the  arm  g  will  prevent  any  rat- 
25  tling  in  this  connection  and  as  heretofore 

stated,  the  joint  between  the  block  n  and  the 

arms  m  m'  will  prevent  rattling  at  this  point. 
The  mass  of  metal  entering  into  the  block  n 
is  such  as  to  prevent  or  minimize  the  devel- 

30  opment  of  vibrations  in  this  block,  thus  caus- 
ing substantially  all  of  the  vibrations  de- 

veloped in  the  arm  g  to  pass  therethrough 
to  the  diaphragm  /.  The  movements  of 
the  arm  g  and  its  supporting  arm,  owing  to 

35  the  irregularities  in  the  record  other  than 
the  indicated  sound  waves,  will  have  no 
tendency  to  develop  vibrations  in  any  part 
of  the  apparatus,  and  any  vibrations  ema- 

nating from  the  motor  cannot  be  transmitted 
40  through  the  cabinet  a  and  the  arms  m  mf  to 

the  aim  g  with  resultant  interference. 
I  have  found  in  actual  practice,  that  a 

phonograph  constructed  as  herein  shown  and 
described,  gives  a  reproduction  of  great  vol- 

45  ume  and  of  great  purity  of  tone.  No  loss  of 
pitch  results  from  a  division  of  the  vibra- 

tions passing  through  the  arm  g  by  reason 
of  the  connections  between  this  arm  and  its 
supporting  arm,  and  no  external  vibrations 

60  enter  the  arm  g  through  said  supporting 
arm.  The  arm  g  by  this  construction  is  in- 

sulated from  all  parts  of  the  machine  ex- 
cepting the  diaphragm. 

While  in  actual  practice  I  have  found  that 
55  the  best  results  are  secured  by  locating  the 

bea lings  or  pivots  n'  in  the  position  shown 
in  the  drawings,  it  isnot  my  intention  to 
limit  myself  to  this  precise  location  of  said 
bearings  or  pivots,  this  location  of  saidbear- 

60  ings  or  pivots  being  merely  a  matter  of  de- 
gree in  the  efficiency  of  the  machine. 

It  is  not  my  intention  to  limit  my  inven- 
tion to  the  precise  details  of  construction 

shown  in  the  accompanying  drawings,  it 
65  being  apparent  that  such    may  be  varied 

Avithout  departing  from  the  spirit  and  scope 
of  the  invention. 

Having  described  my  invention,  what  I 
claim  as  new  and  desire  to  have  protected 
by  Letters  Patent,  is : —  70 

1.  A  phonograph  embodying  therein  a 
stationary  diaphragm,  a  transmitter  arm, 
means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm, 
tensioning  means  for  said  diaphragm,  a  piv-  75 
otal  weighted  supporting  arm,  and  connec- 

tions between  said  supporting  arm  and  said 
transmitter  arm. 

2.  A  phonograph  embodying  therein  a 
stationary  diaphragm,  a  transmitter  arm,  so 
means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm, 
tensioning  means  for  said  diaphragm,  a  piv- 

otal supporting  arm,  and  connections  be- 
tween said  supporting  arm  and  said  trans-  85 

mitter  arm  embodying  therein  a  weighted 
body  of  a  mass  sufficient  to  absorb  vibra- 

tions, or  to  be  irresponsive  to  vibrations 

passing  thereto. 
3.  A  phonograph  embodying  therein  a  90 

stationary  diaphragm,  a  transmitter  arm, 
means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm, 

tensioning  means  for  said  diaphragm,  a  piv- 
otal weighted  supporting  arm,  and  connec-  95 

tions  between  said  supporting  arm  and  said 
transmitter  arm  embodying  therein  a  flexible 
member  carried  by  said  supporting  arm  and 
connected  with  said  transmitter  arm. 

4.  A    phonograph    embodying   therein    a  100 
stationary   diaphragm,   a   transmitter   arm, 
means  whereby  vibrations  passing  through 
said  arm  ore  transmitted  to  said  diaphragm, 

tensioning  means  for  said  diaphragm,  a  piv- 
otal supporting  arm,  and    connections  be-   105 

tween  said  supporting  arm  and  said  trans- 
mitter arm  embodying  therein  a  weighted 

body  of  a  mass  sufficient  to  absorb  vibra- 
tions,  or   to  be   irresponsive   to   vibrations 

passing  thereto,  and  a  flexible  member  car-   110 
ried  by  said  weighted  body  and  connected 
with  said  transmitter  arm. 

5.  A  phonograph  embodying  therein  a 
stationary  diaphragm,  a  transmitter  arm, 
means  whereby  vibrations  passing  through  115 
said  arm  are  transmitted  to  said  diaphragm, 

tensioning  means  for  said  diaphragm,  a  piv- 
otal supporting  arm,  and  connections  be- 

tween said  supporting  arm  and  said  trans- 
mitter arm  embodying  therein  a  weighted  120 

body  of  a  mass  sufficient  to  absorb  vibra- 
tions, or  to  be  irresponsive  to  vibrations 

passing  thereto,  pivotally  connected  with 
said  supporting  arm  adjacent  the  free  end 
thereof,  a  flexible  member  carried  by  said  125 
weighted  body,  and  connections  between  said 
flexible  member  and  said  transmitter  arm 

adjacent  the  free  end  thereof. 
6.  A  phonograph  embodying  therein  a 

stationary  diaphragm,  a    transmitter  arm,  ll° 
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means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm, 
tensioning  means  for  said  diaphragm,  a  piv- 

otal supporting  arm,  a  weighted  block  piv- 
5  otally  mounted  thereon,  downwardly  pre- 

sented lugs  thereon  adapted  to  straddle  said 
transmitter  arm,  said  block  being  of  a  mass 
suiiicient  to  absorb  vibrations,  or  to  be  irre- 

sponsive to  vibrations  passing  thereto,  a 
10  flexible  plate  secured  to  and  extending  across 

the  space  between  said  lugs,  and  connections 
between  said  plate  and  said  transmitter  arm. 

7.  A  phonograph  embodying  therein  a  sta- 
tionary    diaphragm,     a     transmitter     arm, 

jg  means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm, 
tensioning  means  for  said  diaphragm,  a  piv- 

otal supporting  arm,  a  weighted  block  piv- 
otally  mounted  thereon,   downwardly  pre- 

2o  sented  lugs  thereon  adapted  to  straddle  said 
transmitter  arm,  said  block  being  of  a  mass 
sufficient  to  absorb  vibrations,  or  to  be  irre- 

sponsive to  vibrations  passing  thereto,  a  flex- 
ible plate  secured  to  and  extending  across 

25  the  space  between  said  lugs,  insulating  gas- 
kets between  said  plate  and  said  lugs,  and 

connections  between  said  plate  and  said 
transmitter  arm. 

8.  A   phonograph   embodying   therein    a 
30  stationary   diaphragm,   a   transmitter   arm, 

means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm, 
tensioning  means  for  said  diaphragm,  a  piv- 

otal supporting  arm,  a  weighted  block  piv- 
35  otally  mounted  thereon,  downwardly  pre- 

sented lugs  thereon  adapted  to  straddle  said 
transmitter  arm,  said  block  being  of  a  mass 
sufficient  to  absorb  vibrations,  or  to  be  irre- 

sponsive to  vibrations  passing  thereto,  a  flexi- 
40  ble  plate  secured  to  and  extending  across 

the  space  between  said  lugs,  and  connections 
between  said  plate  and  said  transmitter  arm, 
comprising  a  stud  embedded  in  the  mate- 

rial of  said  transmitter  arm  and  firmly  at- 
45  tached  thereto,  a  pivot  carried  by  said  stud 

and  engaging  said  plate,  and  vibration  ab- 
sorbing gaskets  between  said  plate  and  said 

stud  and  said  pivot  respectively. 
9.  A   phonograph   embodying    therein    a 

50  stationary   diaphragm,   a   transmitter   arm, 
means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm, 
tensioning  means  for  said  diaphragm,  a  piv- 

otal supporting  arm,  the  free  end  of  which 
65  has  parallel  side  bars  of  flexible  material, 

a  weighted  body,  cooperating  bearing  mem- 
bers carried  by  said  side  bars  and  said  body, 

a  flexible  member  carried  by  said  body,  and 
connections  between   said  flexible   member 

80  and  said  transmitter  arm. 
10.  A  phonograph  embodying  therein  a 

stationary  diaphragm,  a  transmitter  arm, 
means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm, 

86  tensioning   means   for  said   diaphragm,   a 

standard  axially  below  said  diaphragm,  a 
pivotal  block  having  an  axis  alined  with  the 
axis  of  said  diaphragm,  a  supporting  arm 
the  opposite  ends  of  which  are  provided  re- 

spectively with  parallel  side  bars  of  flexible  70 
material,  a  weighted  body,  cooperating 
bearing  members  carried  by  said  side  bars, 
and  said  pivotal  block,  and  said  weighted 
body  respectively,  a  flexible  member  carried 
by  said  body,  and  connections  between  said  75 
flexible  member  and  said  transmitter  arm. 

11.  A  phonograph  embodying  therein  a 
stationary  diaphragm,  a  transmitter  arm, 
means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm,  go 
tensioning  means  for  said  diaphragm,  a 
standard  axially  below  said  diaphragm,  a 
pivotal  block  mounted  therein,  a  supporting 
arm,  self-adjusting  bearings  between  said 
arm  and  said  block,  and  a  universal  joint  35 
between  said  supporting  arm  and  said  trans- 

mitter arm  including  therein  self-adjusting 
bearings  in  said  supporting  arm. 

12.  A  phonograph  embodying  therein  a 
stationary   diaphragm,   a   transmitter   arm,  90 
means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm, 
tensioning  means  for  said  diaphragm,  a  piv- 

otal supporting  arm,  a  weighted  block  piv- 
otally  mounted  thereon,  downwardly  pre-  95 
sented  lugs  thereon  adapted  to  straddle  said 
transmitter  arm,  said  block  being  of  a  mass 
sufficient  to  absorb  vibrations,  or  to  be  irre- 

sponsive  to    vibrations   passing   thereto,    a 
spring  plate  having  its  opposite  edges  se-  100 
cured  to  said  lugs  respectively,  said  plate 
being  reduced  intermediate  said  lugs  and 
having  an  extended  bearing  surface  in  the 
length  of  said  reduced  portion,  and  a  pivot 
projecting  through  said  bearing  surface  and  105 
engaging  said  transmitter  arm. 

13.  A  phonograph  embodying  therein   a 
stationary  diaphragm,  a  transmitter  arm,  a 
flexible  connection  between  said  transmitter 
arm  and  said  diaphragm,  a  supporting  arm,  no 
a  universal  bearing  therefor  axially  below 
said  diaphragm,   a  universal  bearing  con- 

necting the  free  end  of  said  transmitter  arm 
with  the  free  end  of  said  supporting  arm, 
tensioning  means  for  the  diaphragm  com-  115 
prising  a  weight  and  a  flexible  strand  con- 

necting said  weight  with  the  end  of  said 
transmitter  arm  adjacent  said  diaphragm, 
and  means  permitting  variation  of  the  direc- 

tion of  the  application  of  the  stress  by  said  120 
weight  comprising  a  loop  or  hook  below  and 
to  one  side  of  the  axis  of  said  diaphragm, 
a   loop   or  hook   axially   below   said    dia- 

phragm, and  means  forming  a  bearing  for 
said  strand  below  said  loops  or  hooks  and  125 
on  a  plane  intermediate  said  loops  or  hooks. 

14.  A  phonograph  embodying  therein  a 
stationary  diaphragm,  a  transmitter  arm, 
means  whereby  vibrations  passing  through 
said  arm  are  transmitted  to  said  diaphragm,  180 
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means  whereby  pressure  is  exerted  upon  the 
free  end  of  said  transmitted  arm  in  a  direc- 

tion away  from  said  diaphragm,  and  ten- 
sioning means  acting  upon  said  diaphragm 

5  through  the  means  transmitting  vibrations 
from  said  arm  to  said  diaphragm,  compris- 

ing a  flexible  strand,  pressure  developing 
means  acting  constantly  upon  said  strand, 
and  a  spring  arranged  in  the  length  of  said 

10  strand  whereby  retardation  or  inertia  in  said 

pressure  developing  means  will  be  com- 
pensated for. 

15.  A  phonograph  embodying  therein  a 
diaphragm,  a  transmitter  arm,  means  where- 

16  by  vibrations  passing  through  said  'arm  are transmitted  to  said  diaphragm,  tensioning 

means  for  said  diaphragm,  a  pivotal  sup- 
porting arm,  and  connections  between  said 

supporting  arm  and  said  transmitter  arm 
embodying  therein  a  stud  firmty  embedded  20 
in  said  transmitter  arm  whereby  independ- 

ent vibrations  adjacent  said  stud  are  pre- 
vented, a  weighted  body,  connections  between 

said  weighted  body  and  said  supporting 
arm,  and  means  in  conjunction  with  said  25 
stud  connecting  said  transmitter  arm  with said  body. 

In  witness  whereof,  1  have  hereunto  af- 
fixed my  signature  in  the  presence  of  two 

subscribing    witnesses,    this    14th    day    of  30 
March,  1913. 

CLINTON  B.  REPP. 

Witnesses : 
F.  T.  Wektworth, 
Eugene  Wening. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
CLARENCE  E.   LIVENGOOD  AND  CHARLES   W.   BALDWIN,    OF   MEYERSDALE, 

PENNSYLVANIA 

DESIGN  EOR  A  TALKING-MACHINE  CABINET. 

48,003. Specification  for  Design.  Patented  Oct.  19,  1915. 

Application  filed  May  28,  1915.     Serial  No.  31,070.     Term  of  patent  7  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Clarence  E.  Liven  - 

good  and  Charles  W.  Baldwin,  citizens  of 

the  United  States,  residing  at  Me'yersdale, in  the  county  of  Somerset  and  State  of 
Pennsylvania,  have  invented  a  new,  original, 
and  ornamental  Design  for  Talking  -  Ma- 

chine Cabinets,  of  which  the  following  is  a 
specification,  reference  being  had  to  the  ac- 

companying drawing,  forming  a  part 
thereof. 

The  figure  is  a  perspective  view  of  a  talk- 
ing machine  cabinet,  showing  our  new  de- 

sign. 
We  claim: 

The  ornamental  design  for  a  talking  ma- 
chine cabinet,  as  shown. 
CLARENCE  E.  LIVENGOOD. 
CHARLES  W.  BALDWIN. 

Witnesses : 
Robert  Cook, 

Grace  E.  Hoover. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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DESIGN. 
G.  M.  WILLSON. 

TALKING  MACHINE  CABINET. 

APPLICATION    FILED   APR.  22,  1915. 

48,019. Patented  Oct.  19, 1915. 
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UNITED  STATES  PATENT  OFFICE. 
GEORGE  M.   WILLSON,   OE  MONTOURSVILLE,   PENNSYLVANIA. 

DESIGN  FOR  A  TALKING-MACHINE  CABINET. 

48,019.  Specification  for  Design.  Patented  Oct.  19,  1915. 

Application  filed  April  22,  1915.     Serial  No.  23.258.     Term  of  patent  14  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  M.  Willson, 

a  citizen  of  the  United  States,  residing  in 
Montoursville,  county  of  Lycoming,  and 
State  of  Pennsylvania,  have  invented  a  new, 
original,  and  ornamental  Design  for  Talk- 

ing-Machine Cabinets,  of  which  the  follow- 
ing is  a  specification,  reference  being  had  to 

the  accompanying  drawing,  forming  a  part 
hereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net showing  the  general  contour  lines  and 

ornamentation  of  my  improved  design;  the 
upper  portion  a  is  designed  to  contain  the 
horn  or  sound  amplifier.  Below  this  is  a 
forward  inclosed  projection  o  provided  with 
a  fall-board  c,  which  incloses  the  motor  and 
turn-table  of  a  talking  machine.  Beneath 
this  is  a  compartment  inclosed  by  the  doors 

d  for  containing  the  record  tablets.  The  en- 
tire cabinet  is  supported  by  the  ornamental 

legs  e.  The  upper  portion  a  is  ornamented 
by  a  panel  grille  and  voluted  corner  posts. 
The  doors  d  are  flanked  on  either  side  at  the 
corner  of  the  cabinet  by  voluted  ornamental 

posts. I  claim — The  ornamental  design  for  a  talking  ma- 
chine cabinet  substantially  as  shown  and  de- 

scribed. 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  and  affixed  my  seal  this  19th  day 
of  April,  1915. 

GEO.  M.  WILLSON. 

In  presence  of — Martha  Laedlein, 
Thos.  H.  Hammond. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 

48,020. 

GEORGE  M.  WILLSON,  OF  MONTOUKSVILLE,  PENNSYLVANIA. 
—-at  por  A  TALKING-MACHINE  CABINET. Specification  for  Design.  x  c««^-   

Application  filed  April  22,  1915.     Serial  No.  23,259.     Term  of  patent  14  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  M.  Wileson, 

a  citizen  of  the  United  States,  residing  in 
Montoursville,  county  of  Lycoming,  and 
State  of  Pennsylvania,  have  invented  a  new, 
original,  and  ornamental  Design  for  Talk- 

ing-Machine Cabinets,  of  which  the  follow- 
ing is  a  specification,  reference  being  had 

to  the  accompanying  drawing,  forming  a 
part  hereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net showing  the  general  contour  lines  and 

ornamentation  of  my  improved  design;  the 
upper  portion  a  is  designed  to  contain  the 
horn  or  sound  amplifier.  Below  this  is  a 
forward  inclosed  projection  o  provided  with 
a  fall-board  c,  which  incloses  the  motor  and 
turn-table  of  a  talking  machine.     Beneath 

this  is  a  compartment  inclosed  by  the  doors 
d  for  containing  the  record  tablets.  The  en- 

tire cabinet  is  supported  by  the  ornamental 
legs  e.  The  upper  portion  a  is  ornamented 
by  a  panel  scroll  and  scroll  corner  posts. 
The  doors  d  are  flanked  on  either  side  at 
the  corner  of  the  cabinet  with  scroll  corner 

posts. I  claim — The  ornamental  design  for  a  talking  ma- 
chine cabinet  substantially  as  shown  and 

described. 
In  testimony  whereof,  I  have  hereunto  set 

my  hand  this  19th  day  of  April,  1915. 
GEO.  M.  WILLSON. 

In  presence  of — Martha  Laedlein, 
Thos.  H.  Hammond. 

Copiei  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
GEORGE  M.   WILLSON,   OF  MONTOURSVILLE,  PENNSYLVANIA. 

DESIGN  FOR  A  TALKING-MACHINE  CABINET. 

48,021.  specification  for  Design.  Patented  Oct.  19,  1915. 

Application  filed  April  22,  1915.     Serial  No.  23,260.     Term  of  patent  14  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Geoege  M.  Willson, 

a  citizen  of  the  United  States,  residing  in 
Montoursville,  county  of  Lycoming,  and 
State  of  Pennsylvania,  have  invented  a  new, 
original,  and  ornamental  Design  for  Talk- 

ing-Machine Cabinets,  of  which  the  follow- 
ing is  a  specification,  reference  being  had 

to  the  accompanying  drawing,  forming  a 
part  hereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net snowing  the  general  contour  lines  and 

ornamentation  of  my  improved  design;  the 
upper  portion  a  is  designed  to  contain  the 
horn  or  sound  amplifier.  Below  this  is  a 
forward  inclosed  projection  o  provided  with 
a  fall-board  c,  which  incloses  the  motor  and 
turn-table  of  a  talking  machine.  Beneath 
this  is  a  compartment  inclosed  by  the  doors 

d  for  containing  the  record  tablets.  The  en- 
tire cabinet  is  supported  by  the  ornamental 

legs  e.  The  upper  portion  is  ornamented 
by  a  panel  grill  and  semi-cylindrical  voluted 
corner  posts  with  top  and  bottom  ornamen- 

tation. The  doors  d  are  flanked  at  either 

side  at  the  corner  of  the  cabinet  by  semi- 
cylindrical  voluted  ornamental  posts  with 
top  and  bottom  finials  and  bases. 

I  claim — The  ornamental  design  for  a  talking  ma- 
chine cabinet  substantially  as  shown  and 

described. 
In  testimony  whereof,  I  have  hereunto  set 

my  hand  this  19th  day  of  April,  1915. 
GEO.  M.  WILLSON. 

In  presence  of — Martha  Laedlein, 
Thos.  H.  Hammond. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 
JOSEPH  W.  PITCHER,  OE  WASHINGTON,  DISTRICT  OE  COLUMBIA. 

RECORD-CLEANING  ATTACHMENT  EOR  TALKING-MACHINES. 

1,157,958. Specification  of  Letters  Patent.  Patented  Oct.  26,  1915. 
Application  filed  February  12, 1915.     Serial  No.  7,844. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Joseph  W.  Pitcher, 

a  citizen  of  the  United  States,  residing  at 

Washington,  District  of  Columbia,  have  in- 
5  vented  certain  new  and  useful  Improvements 

in  Record-Cleaning  Attachments  for  Talk- 
ing-Machines, of  which  the  following  is  a 

full,  clear,  and  exact  specification. 
This  invention  relates  to  sound  reproducing 

10  instruments  and  has  for  its  object  to  provide 
improved  means  for  cleaning  the  grooves  in 
a  record  in  advance  of  the  needle,  said  clean- 

ing device  being  detachably  mounted  on  the 
sound  box. 

15  The  chief  aim  of  this  invention  is  to  pro- 
vide a  cleaning  attachment  of  the  kind  de- 

scribed which  may  be  adjusted  to  correspond 
with  needles  of  different  lengths,  it  being 
well   understood   that   needles   of   different 

20  lengths  are  used  to  secure  different  tone 
effects.  Obviously,  a  cleaning  device  which 
is  not  adjustable  on  the  sound  box  may  be 
effective  when  one  length  of  needle  is  used 
and  have  little  or  no  effect  when  a  longer 

25  needle  is  substituted,  hence  the  desirability 
of  providing  an  adjustable  cleaning  device 
which  will  be  equally  effective  with  different 
lengths  of  needles. 

A  further  object  of  the  invention  is  to  in- 
30   crease  the  effectiveness  of  the  cleaning  de- 

vice by  having   it   act   against   the   record 
under  spring  pressure  in  an  improved  man- 

ner to  be  presently  described. 
Other   objects   are   to   eliminate   the   un~ 

35  pleasant  sounds  caused  by  the  contact  of  the 
needle  with  the  surface  of  the  record  in  use, 
and  to  bring  the  cleaning  device  in  close 
proximity  to  the  needle,  whereby  any  dis- 

agreeable screechy  or  other  noises  are  appre- 
40  ciably  muffled  or  deadened. 

Other  objects  will  appear  as  the  descrip- 
tion proceeds. 

The  invention  will  be  first  hereinafter  de- 
scribed in  connection  with  the  accompany- 

45  ing  drawings,  which  constitute  a  part  of 
this  specification,  and  then  more  specifically 
defined  in  the  claims  at  the  end  of  the  de- 
scription. 

In  the  accompanying  drawings,  wherein 
50  similar  reference  characters  are  used  to  des- 

ignate corresponding  parts  throughout  the 
several  views: — 

Figure  1  is  a  side  elevation  of  a  sound  box 
equipped   with   my   improved   cleaning   at- 

55  tachment,  a  portion  of  the  record  also  being 

shown  in  edge  view;  Fig.  2  is  a  rear  edge 
view  of  the  sound  box,  showing  more  clearly 
how  the  attachment  is  detachably  mounted 
thereon;  Fig.  3  is  a  detailed  rear  view  of 
the  attachment,  and  Fig.  4  is  an  edge  view  60 
of  the  same. 

The  sound  box  1,  which  is  of  a  well  known 
type,  has  a  peripheral  flange  2.  at  the  inner 
edge  of  which  there  is  a  projecting  rough- 

ened bead  3.  My  attachment  is  preferably  65 
made  in  the  form  of  a  ring  4,  as  best  illus- 

trated in  Fig.  3,  and  is  of  a  size  about  equal 
to  the  flange  2  of  the  sound  box  and  adapted 
to  be  slipped  over  the  reduced  rear  portion 
5  of  the  sound  box  before  the  latter  is  at-  70 
tached  to  the  tubular  arm  (not  shown)  lead- 

ing to  the  amplifying  chamber  of  a  phono- 

graph. The  ring  4  is  provided  with  short  lugs  6 
bent  so  as  to  engage  the  rear  face  of  the   75 
flange  2  of  the  sound  box,  and  with  longer 
lugs  or  arms  7  which  extend  over  the  rough- 

ened bead  3  and  are  preferably  curved  for 
a  portion  of  their  length,  as  at  8,  to  corre- 

spond to  the  shape  of  said  bead.     Said  curved  80 
portions  8  embrace  the  bead  3  and  the  resili- 

ency of  said  arms  7  cause  them  to  grip  said 
bead  with  sufficient  force  to  retain  the  at- 

tachment in  the  desired  adjustment  on  the 
sound  box,  the  lugs  6  serving  to  space  the  85 
ring  4  a  suitable  distance  away  from  the 
flange  2.     The  ring  4  is  further  provided 
with  a  long  arm  9  extending  from  the  end 
of  one  of  the  arms  7  in  substantially  tan- 

gential relation  to  the  ring  and  flange  of  the  90 
sound  box.    This  arm  9  is  preferably  at  least 
as  long  as  the  radius  of  the  sound  box  and 
is   of   sufficient   resiliency   to   exert   proper 
force  upon  the  cleaning  member  10  which  is 
detachably   carried   by   its   lower  end   for   95 
pressing  said  cleaning  member  against  the 
record  11.     The  cleaning  member  10  being 
readily   detachable,   the   same   may   be   re- 

newed when  worn  or  different  characters  of 
cleaning  members  substituted  one  for  the  100 
other. 

The  proper  adjustment  of  the  cleaning 
attachment  with  respect  to  the  needle  12, 
mounted  on  the  sound  box,  is  illustrated  in 
Fig.  1.  When  a  longer  or  shorter  needle  105 
is  substituted,  the  ring  4  is  turned  slightly 
on  the  sound  box  in  the  proper  direction  so 
as  to  adjust  the  cleaning  member  10  to  the 
proper  level  as  regards  the  point  of  the  new 
needle.      The    resilient   engagement    of   the  110 
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curved  portions  8  of  the  arms  7  with  the 
roughened  surface  of  the  bead  3  helps  to  re- 

tain the  ring  in  the  desired  adjustment. 
In  order  to  eliminate  the  disagreeable 

sound  or  "screeching"  which  is  usually 
caused  by  the  contact  of  the  needle  with  the 
surface  of  a  record,  I  have  provided  a  novel 
cleaning  member  consisting  of  layers  of 
bristles  13  and  felt  14,  as  clearly  illustrated 
in  Figs.  1  and  3.  These  layers  are  arranged 
so  that  the  bristles  come  in  contact  with  the 
surface  of  the  record  in  advance  of  the  felt, 
the  latter  serving  as  a  cushion  against  which 
the  bristles  act  and  also  engaging  the  sur- 

15  face  of  the  record  so  as  to  appreciably  muffle 
the  screeching  sound  caused  by  the  needle 
scraping  over  the  record.  By  the  use  of  the 
felt,  as  14,  small  particles  which  might 
otherwise  pass  through  the  bristles  13,  if  the 

20  felt  were  absent,  are  also  caught  by  the  felt 
and  swept  out  of  the  path  of  movement  of 
the  needle. 

Having  thus  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

25  ters  Patent  of  the  United  States  is : — - 
1.  An  attachment  of  the  character  de- 

scribed comprising  a  ring,  resilient  clamp- 
ing arms  projecting  from  said  ring  to  engage 

the  periphery  of  the  sound  box  for  retaining 
30  the  attachment  thereon,  lugs  projecting 

from  the  ring  to  space  the  same  away  from 
the  sound  box,  and  a  cleaning  member  at- 

tached to  one  of  said  arms  and  adapted  to 
contact  with  the  surface  of  a  record. 

35  2.  An  attachment  of  the  character  de- 
scribed comprising  a  rigid  part  adjustably 

mounted  on  a  sound  box,  a  resilient  clamp- 
ing arm  engaging  a  portion  of  the  sound 

box  for  retaining  the  attachment  in  a  de- 
40  sired  position  thereon,  a  resilient  extension 

on  the  outer  end  of  said  arm,  and  a  clean- 
ing member  on  the  end  of  said  extension. 

3.  An  attachment  of  the  character  de- 
scribed comprising  a  rigid  part  adjustably 

mounted  on  a  sound  box,  a  resilient  clamp-  45 
ing  arm  engaging  a  portion  of  the  sound  box 
for  retaining  the  attachment  in  a  desired  po- 

sition thereon,  a  resilient  extension  on  the 
outer  end  of  said  arm  arranged  substantially 
in  tangential  relation  to  the  sound  box,  and 
a  cleaning  member  on  the  end  of  said  exten- sion. 

4.  An  attachment  of  the  character  de- 
scribed comprising  a  part  attached  to  a 

sound  box,  a  cleaning  member  attached  to 
said  part,  said  cleaning  member  composed 
of  layers  of  bristles  and  felt,  the  layer  of 
bristles  being  arranged  to  engage  the  sur- 

face of  a  record  in  advance  of  the  layer  of 
felt,  the  latter  serving  to  sweep  out  of  the 
path  of  the  needle  small  particles  that  might 

ss  through  said  bristles. 

50 

55 

60 
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5.  An   attachment   of   the   character   de- 
scribed comprising  a  ring,  resilient  clamping 

arms  projecting  from  said  ring  to  engage  65 
the  periphery  of  the  sound  box  for  retaining 
the  attachment  thereon,  lugs  projecting  from 
the  ring  to  space  the  same  away  from  the 
sound  box  and  a  cleaning  member  attached 
to  the  ring  and  adapted  to  contact  with  the  70 
surface  of  a  record  and  composed  of  layers 
of  bristles  and  felt,  the  layer  of  bristles  be- 

ing  arranged  to  engage  the  surface  of   a 
record  in  advance  of  the  layer  of  the  felt,  the 
latter  serving  to  sweep  out  of  the  path  of  the  7  5 
needle    small    particles    that    might    pass 
through  said  bristles. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  attesting  witnesses. 

JOSEPH  W.  PITCHER. 
Witnesses : 

Chas.  E.  Eiordon, 
E.  L.  Steiezer. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents. 
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Specification  of  letters  Patent.  Patented  Oct.  20,  1915. 

Application  filed  March  5,  1915.     Serial  No.  12,245. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Horacv,  Sheble,  a 

citizen  of  the  United  States,  residing  in 
Philadelphia,  Pennsylvania,  have  invented 
certain  Improvements  in  Sound-Boxes  for 
Talking-Machines,  of  which  the  following  is 
a  specification. 

The  object  of  my  invention  is  to  so  con- 
struct a  talking  machine  sound  box  as  to 

tend  to  maintain  in  one  position  the  lever 

which  carries  the  st3Tlus  or  needle  and  to 
return  said  lever  to  such  position  when  it 
has  been  deflected  therefrom.  This  object 
I  attain  in  the  manner  hereinafter  set  forth, 
reference  being  had  to  the  accompanying 

drawing,  in  which — 
Figure  1  is  a  face  view,  on  enlarged  scale, 

of  a  sound  box  constructed  in  accordance 
with  my  invention;  Fig.  2  is  an  edge  view 

2o  of  the  same,  looking  in  the  direction  of  the 
arrow  Fig.  1 ;  Fig.  3  is  a  transverse  section 
of  the  sound  box  and  part  of  the  tone  arm 
connected  thereto,  and  Fig.  4  is  a  sectional 
view  on  the  line  c — c,  Fig.  2. 
The  construction  of  the  sound  box  is 

shown  in  Fig.  3,  on  reference  to  which  it  will 
be  observed  that  the  hollow  body  of  the 

box  contains  the  usual  diaphragm  2a  the 
peripheral  portion  of  which  is  confined  be- 

tween rings  4-0  and  41  of  rubber  or  other 
elastic  material,  the  supporting  ring  40 
which  contacts  with  the  inner  face  of  the 

diaphragm  being  contained  in  a  groove  in 
the  base  of  the  sound  box  and  the  confining 

35  ring  41  which  bears  upon  the  outer  face  of 
the  diaphragm  being  held  in  contact  there- 

with by  the  annular  cap  or  cover  plate  2b. 
The  base  of  the  sound  box  has  a  curved  pas- 

elastic  yoke  whose  base  member  47  is  se- 
cured to   an   arm  48   projecting   from   the 

sound  box  2,  this  method  of  mounting  the 
needle  carrying  lever  being  best  shown  in   gy 
Figs.  1,  2  and  4  of  the  drawing. 

Connecting  the  opposite  arms  40  of  the 
elastic  yoke  is  a  bolt  50  having  at  one  end 
a  head  51  and  at  the  other  end  a  nut  52, 
the  latter  being  adapted  to  the  threaded  end  65 
of  the  bolt  so  that  by  adjustment  of  the  nut 
the  pressure  of  the  V-shaped  ends  of  the 
members  45  of  the  yoke  can  be  varied,  the 

elasticitjr  of  those  portions  of  the  yoke  in- 
tervening between  its  bearing  points  and  the  70 

bolt  50,  however,  constituting  a  factor  in 
the  vibratory  movements  of  the  needle  lever. 

That  portion  of  the  needle  lever  42  in- 
tervening between  the  fulcrum  of  the  lever 

and  its  point  of  contact  with  the  sound  75 

box  diaphragm  2a  is  so  much  greater  than 
the  distance  between  the  fulcrum  of  the 
lever  and  the  point  of  the  needle  carried 

thereb}'  as  to  properly  amplify  the  vibra- 
tions imparted  to  the  needle.  80 

The  V-shaped  ends  of  the  spring  contact 
fulcrum  of  the  needle  carrying  lever  bite 
into  the  latter  and  cause  its  vibrations  to  be 

imparted  to  the  spring,  whose  torsional  re- 
sistance thus  tends  to  constant!}7  maintain  85 

the  lever  in  one  position  and  to  return  it  to 
such  position  when  it  has  been  deflected 
therefrom,  the  result  being  a  prompt  re- 

sponse of  the  needle  to  the  conformation  of 
the  record  groove  and  a  correspondingly  90 
perfect  reproduction  of  the  sounds  from 
which  the  record  was  produced. 

I  claim : 
1.  A  talking  machine  sound  box  having  a 

sage  2C  which  communicates  with  the  tone     needle    carrying    lever    with    a    frictional   95 
40  arm  3  and  the  bearing  head  at  the  inner 

end  of  the  needle  carrying  lever  42  rests 
upon  or  is  secured  to  the  center  of  the  dia- 

phragm above  the  entrance  to  said  passage 
2C,  as  shown  in  Figs.  1  and  3. 

The  needle  carrying  lever  42  has  an  en- 
larged head  43  in  which  is  formed  the  socket 

for  the  reception  of  the  needle,  the  latter  be- 
ing secured  in  place  by  means  of  a  confining 

screw  14,  and  the  needle  carrying  lever  is 
retained  in  its  normal  position  by  reason 
of  its  engagement  with  the  elastic  fulcrum 
members,  the  opposite  sides  of  the  head  43 
of  the  needle  carrying  lever  having  formed 
therein  V-shaped  recesses  for  the  reception 
of  the  V-shaped  ends  of  the  inturned  upper 
portions  45  of  the  side  members  46  of  an 

45 

50 

55 

spring  contact  fulcrum  which  exercises  tor- 
sional control  of  the  lever. 

2.  A  talking  machine  sound  box  having 
a  needle  carrying  lever,  with  a  frictional 
spring  contact  fulcrum  comprising  elastic  103 
fulcrum  members  having  pointed  ends 
which  are  caused  to  engage  the  sides  of  the 
needle  carrying  lever. 

3.  A  talking  machine  sound  box  having 

a  needle  carrying  lever  with  a  pointed  f ric-    !  ->  A 
tional  spring  contact  fulcrum  which  exer- 

cises torsional  control  of  the  lever. 

4.  A  talking  machine  sound  box  having 
a  needle  carrying  lever,  with  a  spring  con- 

tact   fulcrum    comprising    elastic    fulcrum   113 
members   having   pointed   ends   which    are 
caused  to  engage  the  sides  of  the  needle  car- 
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rying  lever,  and  means  for  varying  the  pres- 
sure of  said  pointed  ends  against  the  lever. 

5.  A  talking  machine  sound  box  having 
a  needle  carrying  lever,  and  an  elastic  yoke 

5  having  inturned  arms  which  engage  said 
lever  and  serve  as  a  fulcrum  therefor  which 
exercises  torsional  control  of  the  lever. 

6.  A  talking  machine  sound  box  having 
a  casing,  a  diaphragm,  means  for  retaining 

]0  said  diaphragm  at  its  peripheral  portion, 
a  needle  carding  lever,  and  a  frictional 
spring  contact  fulcrum  for  the  latter  which 
exercises  torsional  control  of  the  lever. 

7.  A  talking  machine  sound  box  having 
15  a  needle  carrying  lever,  and  an  elastic  ful- 

crum for  the  latter  comprising  opposite 
elastic  members  having  pointed  ends  which 
are  caused  to  engage  the  sides  of  the  needle 
carrying   lever   and   serve   to   transmit   the 

CI vibratory  movements  of  the  latter  to  said   20 
fulcrum. 

8.  A  talking  machine  sound  box  having 
a  needle  carrying  lever,  and  an  elastic  ful- 

crum mounting  for  the  latter  comprising 
elastic  fulcrum  members  having  pointed  25 
ends  which  are  caused  to  engage  the  sides 
of  the  needle  carrying  lever  and  tend  to 
maintain  said  lever  in  one  position,  and  also 
to  return  it  to  such  position  when  deflected 
therefrom.  30 

Tn  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

HOEACE  SHEBLE. 

Witnesses : 
Kate  A.  Beadle, 
Hamilton  D.  Turner. 

i 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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PHONOGRAPHIC  RECORD. 

1,158,377. Specification  of  Letters  Patent.  Patented  Oct.  26,  1915. 

Application  filed  November  11,  1911.     Serial  No.  659,745. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  Eynon,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  Chicago,  county  of  Cook, 

5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Phonographic 
Kecords,  of  which  the  following  is  a  speci- 
fication. 

The  main  objects  of  this  invention  are  to 
10  provide  an  improved  method  of  making 

flexible  phonographic  records;  to  provide 
an  improved  method  of  reproducing  flexible 
records  from  an  initial  plastic  record;  to 
provide  an  improved  method  of  obtaining 

15  a  record  blank;  to  provide  an  improved 
method  of  securing  the  matrix  and  record 

blank  in  position  for  reproducing  the  phono- 
graphic impression ;  to  provide  an  improved 

method   of   reproducing   the   phonographic 
20  impression  of  the  matrix  upon  the  record 

blank;  to  provide  improved  apparatus  for 
making  flexible  records  either  in  cylindri- 

cal or  strip  forms;  to  provide  an  improved 
form  of  record  blank  which  is  inexpensive, 

25  flexible,  and  adapted  to  be  packed  in  com- 
pact form  for  shipment  and  storage;  to 

provide  an  improved  record  having  mul- 
tiple impressions  formed  thereon  in  substan- 

tially parallel  relation,  each  impression  be- 
30  ing  the  reproduction  of  individual  vocal  or 

instrumental  parts  adapted  to  be  rendered 
in  concert ;  and  to  provide  an  improved 
method  of  obtaining  the  simultaneous  and 
harmonious  reproduction  of  the  several  im- 

35  pressions. 
The  accompanying  drawings  illustrate  dia- 

grammatically  the  various  steps  of  the 
process,  also  suitable  mechanism  for  carry- 

ing out  this   invention   and   the   resulting 
40  product. 

Figure  1  is  a  sectional  elevation  of  an  ap- 
paratus for  transferring  the  impression  to 

the  outer  surface  of  a  record  blank.  Fig.  2 
illustrates   an    apparatus   for   transferring 

45  the  impression  to  the  interior  surface  of  a 
\  record  blank.     Fig.   3  is  a  transverse  sec- 

tional view  taken  on  the  line  A — A  of  Fig. 
1.  Fig.  4  is  a  perspective  view  of  an  elec- 

tro-plated plastic  record.     Fig.  5  is  a  per- 
50  spective  view  of  the  electro-plate  removed 

from  the  plastic  record.  Fig.  6  is  a  perspec- 
tive view  of  a  mandrel  upon  which  the 

paper  record  blank  is  formed,  a  blank  be- 
ing shown  in  position  thereon.     Fig.  7  is  a 

perspective  view  of  the  paper  record.  Fig.  55 
8  is  a  perspective  view  of  a  matrix  record 
showing  a  record  blank  in  position  thereon, 
as  made  up  from  a  strip  of  paper.  Fig.  9 
is  a  fragmentary  face  view  of  the  strip  re- 

moved from  the  matrix  after  the  impres-  60 
sion  has  been  taken. 

In  the  apparatus  shown  in  Fig.  1  of  the 
drawings,  as  designed  to  carry  out  this  in- 

vention, a  member  1,  preferably  in  the  form 
of  a  cylinder,  has  a  cylindrical  bore  2,  which  65 
is  adapted  to  receive  the  matrix  record  3, 
the  exterior  diameter  of  the  matrix  being 
substantially  equal  to  the  diameter  of  the 
bore  2,  so  as  to  snugly  fit  therein  and  pre- 

vent the  matrix   from  becoming   distorted  7  0 
when  pressure  is  exerted  against  it.     The 
pneumatic  means  whereby  pressure  is  ob- 

tained  for  reproducing  the   impression   of 
the  matrix  record  upon  the  record  blank  4 
comprises  a  flexible  diaphragm  in  the  form  75 
of  a  rubber  cylinder  5,  firmly  secured  at  its 
ends  to  disks  6  and  7,  carried  on  the  rod  8. 
The  rod  8  has  a  longitudinal  bore  9  extend- 

ing inward  from  one  end  and  communicat- 
ing with  the  interior  of  the  rubber  cylinder  80 

5  by  means  of  a  plurality  of  transverse  ap- 
ertures 10.     The  outer  end  of  the  rod  8  is 

provided  with  a  pneumatic  valve  11  of  the 
usual  construction,   which  permits  the  in- 

jection of  air  into  the  rubber  casing  5,  but  85 
prevents  its  escape   unless  manually   oper- 

ated.    The  cylinder  1   is  provided   with   a 
cap  12  screwed  on  to  one  end,  and  a  cap  13 
bolted   to  the   opposite  end.     Gaskets   14, 
preferably  of  rubber,  are  interposed  between  90 
the  caps  12  and  13  and  the  ends  of  the  cylin- . 
der  1. 

The  apparatus  shown  in  Fig.  2  is  adapt- 
ed for  use  when  the  matrix  record  3  has  an 

impression  formed  on  the  exterior  surface,  95 
whereupon  the  impression  is  reproduced 
upon  the  interior  surface  of  the  record 

blank  4A.  In  this  apparatus,  the  matrix 
record  3A  is  secured  upon  a  cylinder  15, 
which  is  inserted  into  the  casing  1A  and  is  100 
supported  upon  a  mandrel  member  16,  rig- 

idly carried  by  the  cap  13A.  The  pneumatic 
means  comprises  a  flexible  diaphragm  in  the 

form  of  a  rubber  casing  or  cylinder  5A  se- 
cured upon  rings  6A,  which  may  be  suitably  105 

secured  to  the  casing  1A  within  the  bore  2A, 
as  by  means  of  a  threaded  connection.  The 

annular  space  between  the  rubber  casing  5A 
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and  the  cylinder  1A  then  becomes  the  pneu- 
matic chamber,  and  communication  thereto 

is  had  by  means  of  the  aperture  IT  con- 
trolled by  the  pneumatic  valve  11A.  In  this 

5  construction,  the  caps  12A  and  13A  are  pro- vided with  apertures  18  and  19,  the  purpose 
of  which  will  be  hereinafter  explained. 
My  improved  process  primarily  consists 

in  forming  a  matrix  record  from  the  initial 
10  impression  upon  a  plastic  record,  making  a 

record  blank,  and  reproducing  the  impres- 
sion on  the  matrix  record  upon  the  record 

blank  by  means  of  the  apparatus  just  de- 
scribed. In  describing  the  various  steps  of 

5  my  process,  I  will  first  describe  such  steps 
as  they  are  to  be  performed  when  the  rec- 

ords are  to  be  made  with  the  apparatus  as 
shown  in  Fig.  1,  and  then  describe  the  steps 
that  are  taken  when  the  records  are  to  be 

20  reproduced  with  the  apparatus  shown  in 
Fig.  2.  In  either  instance,  the  initial  pho- 

nographic impression  is  made  upon  the 
usual  plastic  cylinder  20.  If  the  record  is  to 
have   several   separate   and   individual   im- 

25  pressions  formed  thereon  to  be  simultane- 
ously reproduced  in  concert,  to  constitute  a 

harmonious  whole,  each  instrumental  or 

vocal  part  is  separate!}7  and  successively  re- 
corded upon  the  record  in  successive  convo- 

30  lutions  simultaneously  during  the  rendition 
of  all  the  parts  in  concert.  For  instance,  in 
a  vocal  solo  with  piano  accompaniment,  the 
solo  is  recorded  independent!}'  of  the  accom- 

paniment while  the  piano  is  accompanying 
35  the  singing  as  under  the  usual  conditions, 

and  then  the  solo  and  accompaniment  are 
repeated  while  the  piano  accompaniment  is 
reproduced  upon  the  record  blank  independ- 

ently of  the  solo,  the  impressions  on  the  rec- 
40  ord  being  engraved  adjacent  and  in  parallel 

relation  to  the  impression  engraved  for  the 
solo.    The  record  is  then  electro-plated  with 
a  metal  deposit  21,  preferably  of  copper. 

If  the  electro-plate  21,  which  constitutes 
45  the  matrix  record  3,  is  to  be  used  for  repro- 

ducing records  with  the  apparatus  shown  in 
Fig.  1,  the  exterior  surface  is  milled  or  filed 
so  that  its  diameter  is  exactly  equal  to  the 
diameter  of  the  bore  2.  after  which  the  elec- 

50  tro-plate  21  and  cylinder  20  are  separated. 
After  the  electro-plate  21  and  the  cylinder 
20  have  been  separated,  the  electro-plate  or 
matrix  record  3  is  placed  in  the  casing  1  in 
preparation    for    reproducing    the    phono- 

55  graphic  impression  thereon  upon  a  record 
blank. 

If  a  cylindrical  record  is  to  be  made, 

the  record  blank  comprises  a  piece  of  flexi- 
ble material  22,  such  as  a  sheet  of  paper, 

60  Avhich  is  formed  into  a  cylinder.  This  is 
most  easily  done  by  wrapping  the  sheet  of 
paper  22  about  a  mandrel  or  form  23,  so 
that  the  exterior  diameter  of  the  paper  cyl- 

inder will  be  substantially  equal  to  the  inte- 
65  rior  diameter  of  the  matrix  record  3.    The 

ends  of  the  paper  are  slightly  tapered  so  as 
to  make  as  neat  and  substantially  impercep- 

tible a  joint  as  possible  where  the  two  ends 
of  the  paper  overlap.  The  outer  surface  of 
the  paper  cylinder  is  then  coated  with  a  70 
plastic  substance  or  composition,  such  as 
shellac,  and  allowed  to  dry.  After  the  shel- 

lac has  dried,  the  paper  cylinder,  which  then 
constitutes  the  record  blank  4,  is  placed 
within  the  matrix  record  3  and  a  reproduc-  75 
tion  of  the  impression  on  the  matrix  is  made 
upon  the  record  blank.  If  one  coating  of 
shellac  is  found  to  be  insufficient,  a  second 
or  third  coat  may  be  applied  after  each  coat 
has  become  dried.  go 

If  the  electro-plate  21  is  to  be  used  for 
reproducing  records  with  the  apparatus 

shown  in  Fig.  '2,  after  milling  or  filing  to 
render  it  true,  the  electro-plate  is  removed 
from  the  plastic  cylinder  20.  which  may  be  85 

readily  done  by  slitting  the  electro-plate  lon- 
gitudinally. The  electro-plate  is  then  re- 

versed and  placed  upon  a  cylinder  15  with 
the  surface  having  the  phonographic  im- 

pression facing  outwardly.  The  electro-  90 
plate  is  suitably  secured  to  the  cylinder  15, 
as  by  means  of  glue,  and  the  convolutions  of 
the  impression  accurately  matched  at  the 
juncture  of  the  slit.  The  cylinder  15,  to- 

gether with  the  electro-plate  21,  then  consti-  95 
tutes  the  matrix  record  4A.  A  record  blank, 
comprising  a  cylinder  of  flexible  material, 
such  as  paper,  having  its  interior  surface 
coated  with  shellac  and  having  its  interior 
diameter  substantially  equal  to  the  exterior  100 

diameter  of  the  matrix  4A  may  be  used  for 
having  the  phonographic  impression  repro- 

duced thereon. 
If  a  record  is  to  be  made  in  the  form  of  a 

strip,  a  strip  of  paper,  substantially  equal  105 
in  width  to  the  distance  between  the  convo- 

lutions of  the  phonographic  impressions  on 
the  matrix  record  4  or  4A  is  coated  with  a 
plastic  substance,  such  as  shellac,   and  al- 

lowed to  dry.    The  strip  is  then  placed  upon  110 
the  embossed  face  of  the  matrix  record  4A 
by  securing  one  end  thereto,  and  spirally 
winding  the  strip  upon  the  matrix  record  so 
that  the  middle  of  each  convolution  of  the 

strip  is  directly  over  the  respective  phono-  115 
graphic  impression,  and  then  securing  the 
other  end  of  the  strip.    The  matrix  record 
and  its  record  blank  are  then  placed  in  one 
or  the  other  of  the  apparatuses  shown  for 
making  the  impression  on  the  matrix  upon  120 
the  strip.     After  the  impression  has  been 
taken,  the  strip  is  unfastened  from  the  ma-        t  \ 
trix  and  the  record  will  then  be  in  the  form 
of  a  long  strip.    It  is  also  possible  to  have 
the  paper  record  4  made  into  a  strip   by  125 
placing  the  record  upon  a  mandrel  and  put- 

ting the  mandrel  in  a  lathe.    The  lathe  may 
then  be  adjusted  to  give  the  proper  move- 

ment to  a  cutting  tool,  so  as  to  travel  along 
and  cut  the  record  between  the  convolutions  130 
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or  sets  of  convolutions  of  the  phonographic 
impression,  whereupon  the  record  becomes  a 
strip  similar  to  that  shown  in  Fig.  9. 

After  the  apparatus,  as  shown  in  either  of 
5  the  Figs.  1  and  2,  is  assembled  with  the 

matrix  record,  record  blank  and  pneumatic 
means  all  in  position,  air  is  forced  into  the 
pneumatic  chamber  through  the  controlling 
valve,    thereby    causing    the    rubber    dia- 

10  phragm  5  or  5A  to  expand  and  bear  against 
the  record  blank,  so  as  to  create  a  uniform 
pressure  over  the  entire  surface  of  the 
record  blank  and  cause  the  shellacked  sur- 

face to  have  reproduced  thereon  the  phono- 
15  graphic  impression  on  the  matrix  record. 

In  order  to  slightly  soften  the  shellacked 
surface  of  the  record  blank,  it  is  desirable 
to  apply  heat  thereto,  which  may  be  con- 

veniently done  by  placing  the  apparatus  in 
20  a  heated  oven  or  by  immersing  the  appa- 

ratus shown  in  Fig.  1  in  hot  water  or  by 
running  the  hot  water  through  the  cylinder 
24,  in  the  apparatus  shown  in  Fig.  2,  for 
which  purpose  the  apertures  18  and  19  are 

25  provided  in  the  ends  12A  and  13A.  The  ap- 
paratus is  then  allowed  to  cool  so  that  the 

shellacked  surface  again  becomes  hardened, 
whereupon  the  apparatus  may  be  dismantled 
and  the  reproduced  record  removed. 

30  The  product  is  a  simple  and  inexpensive 
record,  not  readily  destroyed  accidentally, 
and  one  which  may  be  packed  in  compact 
form  either  for  shipment  or  storage.  When 
one  of  these  records  is  to  be  played,  it  is 

35  placed  upon  a  suitable  holder  or  reel  capable 
of  being  connected  with  the  phonograph, 
and  the  reproducing  stylus  is  set  to  engage 
and  trace  the  impression  thereon.  If  the 
record  bears  multiple  impressions,  as  here- 

40  inbefore  explained,  a  plurality  of  repro- 
ducing styluses  are  properly  set  to  respec- 

tively engage  and  trace  the  separate  im- 
pressions so  that  all  the  impressions  are 

simultaneously    and    harmoniously    repro- 
45  duced. 

No  attempt  has  been  made  to  show  all 

possible  modifications  of  this  invention,  and 
it  will  be  understood  that  numerous  details 

may  be  altered  or  omitted  without  depart- 
ing from  the  spirit  of  this  invention,  as  de-  50 

fined  by  the  following  claims. 

I  claim: — 1.  The  process  of  reproducing  flexible 
phonographic  records  which  consists  in 
forming  a  matrix  record  from  an  initial  55 
plastic  record  having  a  phonographic  im- 

pression made  thereon,  separating  said  ma- 
trix and  plastic  record,  placing  a  record 

blank  upon  said  matrix  record  in  the  form 
of  a  spirally  wound  strip  disposed  substan-  60 
tially  symmetrically  over  the  phonographic 
impression  along  its  length,  the  width  of 
said  strip  being  substantially  equal  to  the 
distance  between  the  convolutions  of  the 
phonographic  impression,  and  applying  65 
fluid  pressure  to  said  record  blank. 

2.  The  process   of   producing   a   flexible 
phonographic  record  having  multiple  im- 

pressions thereon,  which  consists  in  sepa- 
rately   recording   in    a   group    of   parallel  70 

spirals   upon   the  same   cylindrical   record 
blank,  a  plurality   of  individual   vocal  or 
instrumental    parts    rendered    in    concert, 
making  a  matrix  of  said  record,  separating 
said  matrix  and  record,  placing  a  thin  flexi-  75 
ble    record    strip    of    long    narrow    shape 
against  said  matrix  in  symmetrical  aline- 
ment  over  said  group   of   parallel  spirals, 
applying    pressure   to    cause    the    multiple 
spiral  impressions  on  said  matrix  to  be  em-  80 
bossed  symmetrically  upon  said  record  strip, 
and  then  separating  said  record  strip  and 
said  matrix,  thus  providing  a  continuous 
integral  strip  having  all  of  said  individual 
records  embossed  thereon  in  parallel  lines  85 
extending  lengthwise  of  said  strip. 

Signed  at  Chicago  this  7th  day  of  Novem- 
ber 1911. 

THOMAS  EYNON. 
Witnesses : 

Mart  H.  Bixel, 
Edwin  Phelps. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frederick  James 

Empson,  a  subject  of  the  King  of  Great 
Britain,  residing  at  Sydney,  New  South 

5  Wales,  Australia,  have  invented  certain  new 
and  useful  Improvements  in  Talking-Ma- 

chines, of  which  the  following  is  a  specifica- 
tion. 

My  invention  is  for  improvements  in  talk- 
10  ing  machines,  phonographs  and  other  auto- 

matic musical  instruments,  relating  partic- 
ularly to  improved  control  means  for  regu- 
lating the  expression  valve  means  in  such 

instruments ;  and  is  a  division  of  my  earlier 
15  application  for  United  States  patent  Se- 

rial No.  739,521,  filed  December  31,  1912. 
In  said  musical  instruments  wherein  expres- 

sion effects  are  sought  by  the  manipulation 
of  a  valve,  I  have  discovered  that  the  best 

20  effects  musically  are  obtainable  only  when 
the  valve  control  means  possesses  preferably 
both  of  the  following  characteristics :  First, 
said  control  means  should  comprise  an  im- 

mediate operative  connection  with  the  ex- 
25  pression  valve  so  that  its  every  adjustment 

by  the  performer,  whether  great  or  slight, 
smooth  or  sudden,  in  opening  direction  or 
closing,  is  instantly  correspondingly  com- 

municated to  the  valve.    Secondly,  said  con- 
30  trol  means  should  also  be  freely  portable 

or  adapted  to  be  swayed,  in  spite  of  its  said 
connection,  so  that  it  does  not  require  the 
performer,  in  operating  it,  to  assume  or 
maintain  any  fixed  relationship  either  to  it 

35  or  to  the  instrument.  In  other  words,  I 
have  discovered  that  the  eminently  suitable 
control  means  for  the  expression  valve 
means  in  automatic  musical  instruments 
should  comprise   a  freely   portable  handle 

40  having  parts  which  in  the  hands  of  the  per- 
former are  delicately  adjustable  relative  to 

each  other  with  an  immediate  flexible  opera- 
tive connection  to  the  expression  valve, 

whereby  every  kind  of  adjustment  of  the 
45  handle  parts  on  each  other  immediately  ad- 

justs said  valve  appropriately  and  whereby 
the  performer,  because  not  compelled  to 
maintain  any  definite  position,  is  free  to 
move  rhythmically  with  the  music  without 

50  in  the  slightest  losing  or  jeopardizing  his 
control  of  the  handle  or  bringing  about  any 
undesired  adjustment  of  its  parts  or  of  the 
valve  due  to  said  sympathetic  movements  of 
the  hands,  arms,  or  body  generally. 

The  accompanying  drawing  shows   dia-  55 
grammatically  an  embodiment  of  my  inven- 

tion in  connection  with  a  phonograph  or 
talking    machine,    the   parts    being    shown 
broken  away  and  in  section. 

In  said  drawing  the  base  of  the  tone  arm  60 
1  and  the  neck  of  the  horn  2  are  indicated 

by  the  dotted  lines. 
3  is  a  horizontal  part  of  the  casing  of  the 

instrument  or  a  shelf  or  partition  therein. 
The  means  enabling  the  performer  to  im-  65 

part  his  own  expression  to  the  playing  of 
the  instrument  comprises: — an  expression 
valve  A,  and  the  control  means  therefor 

comprising  a  portable  two-part  handle  B 
and  the  immediate  flexible  operating  con-  70 
nection  C  from  said  handle  to  said  valve. 
The  illustrated  valve  means  A,  forming 

more  particularly  the  subject  matter  of  my 
other  above  identified  application,  may  be 
briefly  described  here  as  comprising  a  rub-  75 
ber  throat  4  having  a  thin  lip  5  and  a  basal 
flange  6,  the  latter  supporting  the  throat 
in  the  neck  of  the  horn  by  being  clamped 
between  the  ring  8  and  the  flanged  tube  7 
that  operatively  supports  the  tone  arm  1.       80 

9  is  a  convexly  domed  valve,  preferably 
made  also  of  soft  flexible  rubber,  supported 
at  the  mouth  of  the  throat  for  adjustment 
axially  relative  thereto.  The  valve  is  sup- 

ported on  the  end  of  the  endwise  slidable  85 
wire  10  which  in  turn  is  supported  and 
guided  by  the  flexible  hollow  sheath  11. 
This  sheath,  freely  portable  at  its  outer  end 
or  rather,  adapted  to  be  swayed,  is  made 
fast  at  its  inner  end  within  a  vertical  open-  90 
ing  formed  in  the  bottom  of  an  open  cage  12 
consisting  of  bent-up  strips  secured  to  the 
ring  8. 
The  two-part  handle  B   consists  of  the 

hollow  outer  part  13  and  the  contained  rod-  95 
like  inner  part  14  adjustable  in  the  hands 
of  the  performer  telescopically  with  respect 
to  each  other.    The  part  14  has  an  exposed 
head  15  and  at  its  other  end  is  secured  to 
the  slidable  wire  10.    The  end  16  of  the  hoi-  100 
low  handle  part  13  is  reduced  for  attach- 

ment as  shown  to  the  sheath  11.    The  result 

is  that  the  handle  B  is  immediately  connect- 
ed with  the  valve  A  by  the  flexible  operat- 
ing means  C  whereby  the  handle  is  freely,  105 

rhythmically  portable  or  movable  as  an  en- 
tirety, yet  always  with  perfect  control  of 

its  parts  in  the  hands  of  the  operator  either 
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for  adjustment  or  non-adjustment  thereof  as 
the  case  may  be,  every  adjustment  of  said 
parts  with  respect  to  each  other  resulting 
in  a  sliding  of  the  wire  10  in  its  sheath  with 

5  an  immediate  appropriate  movement  of  the 
valve  9,  large  or  small,  fast  or  slow,  and  in 
either  opening  or  closing  direction  at  will. 

17  is  a  coiled  spring  surrounding  the  wire 
between  the  end  16  of  the  handle-part  13 

10  and  the  part  14,  said  spring  being  option- 
ally provided  to  normally  force  the  part 

14  out  of  its  fully  telescoped  position  in  the 
part  13  whereby  the  valve  9  is  given  nor- 

mal tendency  away  from  its  closed  or  soft 

15  playing  position. 
18  is  a  pin  projecting  from  the  inner  han- 

dle-part 14  to  work  in  a  longitudinal  slot 
19  in  the  outer  handle-part  13  as  said  parts 
are  being  telescopically   adjusted  on  each 

20  other  to  impart  expression  to  the  playing; 
or  said  pin  can  be  rotated  into  one  or  other 
of  the  side  notches  20  to  lock  the  handle- 
parts  to  each  other  and  thereby  maintain 
the  valve  in  one  certain  position  of  adjust- 

25  ment. 
In  the  foregoing  preferred  embodiment  of 

my  invention  it  will  be  seen  that  the  freely 

swayable,  adjustable  handle  with  the  im- 
mediate flexible  operating  connection  to  the 

30  expression  device  can  itself  be  played  upon 
as  if  it  were  a  musical  instrument  like  a 
violin,  where  every  relative  movement  of  the 
handle  parts  on  each  other,  like  the  bow  to 
the  violin,  produces  its  immediate  effect; 

35  and  where  that  immediate  control  is  not  in 
the  least  impaired,  but  on  the  contrary  vastly 
improved,  by  reason  of  the  fact  that  the 
performer  is  perfectly  free  to  sway  the 
handle   rhythmically   with   the   music,   like 

40  the  violinist  his  instrument,  and,  unconscious 
of  everything  except  the  music,  can  produce 
his  effects  with  beautiful,  almost  instinctive, 
mastery  and  finesse. 

What  I  claim  is : 
45  l.  The  combination  in  an  automatic  mu- 

sical instrument  having  a  sound  conduit, 
of  valve  means  therefor,  and  freely  swayable 

operating  means  for  said  valve  means  com- 
prising a  manually  operable  portion  and  a 

50  connection  between  it  and  the  valve  means 
whereby  said  valve  means  may  be  adjusted 
independently  of  and  be  unmodified  by  the 
swaying  of  said  manual  portion  relatively 
to  the  valve  means. 

55  2.  The  combination  in  an  automatic  mu- 
sical instrument  having  a  sound  conduit,  of 

valve  means  therefor,  and  freely  swayable 
mechanical  operating  means  for  said  valve 
means  comprising  a  manually  operable  por- 

60  tion  and  a  connection  between  it  and  the 
valve  means  whereby  said  valve  means  may 
be  adjusted  independently  of  and  be  un- 

modified by  the  swaying  of  said  manual 
portion  relatively  to  the  valve  means. 

65       3.  The  combination  in  an  automatic  mu- 

sical instrument  of  expression  valve  means, 
and  freely  swayable  elongated,  mechanical 
control  means  for  said  expression  valve 
means  adapted  to  be  swayed  sympathetically 
with  the  music  without  affecting  the  expres-  73 
sion  valve  means. 

4.  The  combination  in  an  automatic  mu- 
sical instrument  having  a  sound  conduit,  of 

valve  means  therefor,  and  freely  swayable 
mechanical  operating  means  for  said  valve  75 
means  comprising  a  manually  operable  por- 

tion and  a  connection  between  it  and  the 
valve  means  whereby  said  valve  means  may 

be  adjusted  independently  of  and  be  un- 
modified by  the  swaying  of  the  manual  por-  80 

tion  relatively  to  the  valve  means,  and  means 
on  the  aforesaid  manual  portion  for  releas- 
ably  holding  the  valve  means  in  different 
positions  of  adjustment. 

5.  The  combination  in  an  automatic  mu-   85 
sical  instrument  having  a  sound  conduit,  of 
a  throat  mounted  within  said  conduit  so  that 
the  sound  must  pass  therethrough,  and  a 
plug  valve  cooperating  axially  with  the 
throat  opening,  and  freely  swayable  oper-  00 
ating  means  for  said  valve  means  comprising 

a  manually  operable  portion  and  a  connec- 
tion between  it  and  the  valve  means  whereby 

said  valve  means  may  be  adjusted  independ- 
ently of  and  be  unmodified  by  the  swaying  95 

of  the  manual  portion  relatively  to  the  valve 
means. 

6.  The  combination  in  an  automatic  mu- 
sical instrument  having  a  sound  conduit,  of 

a  yielding  throat  mounted  within  said  con-  100 
duit  so  that  the  sound  must  pass  there- 

through, and  a  plug  valve  cooperating 
axially  with  the  throat  opening,  and  freely 
swayable  operating  means  for  said  valve 
means  comprising  a  manually  operable  por-  105 
tion  and  a  connection  between  it  and  the 
valve  means  whereby  said  valve  means  may 

be  adjusted  independently  of  and  be  un- 
modified by  the  swaying  of  the  manual  por- 

tion relatively  to  the  valve  means.  11° 
7.  The  combination  in  an  automatic  mu- 

sical instrument  having  a  sound  conduit,  of 
a  tubular  elastic  throat  mounted  within  said 
conduit  so  as  to  extend  in  the  direction  of 

the  delivery  of  sound  through  the  conduit,  l15 
and  a  plug  valve  cooperating  axially  with 
the  delivery  end  of  the  throat,  and  freely 
swayable  operating  means   for  said  valve 
means  comprising  a  manually  operable  por- 

tion and  a  connection  between  it  and  the  12° 
valve  means  Avhereby  said  valve  means  may         ( 

be  adjusted  independently  of  and  be  un- 
modified by  the  swaying  of  the  manual  por- 

tion relatively  to  the  valve  means. 
8.  The  combination  in  an  automatic  mu-  125 

sical  instrument  having  a  sound  conduit,  of 
a  tapering  tubular  elastic  throat  mounted 
within  said  conduit  with  its  larger  portion 
secured  to  the  interior  of  the  conduit  and 

with  its  smaller,  mouth  portion  extending  130 
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in  the  direction  of  the  delivery  of  sound 
through  the  conduit,  and  a  plug  valve  sup- 

ported for  axial  movement  at  said  mouth  of 
the  throat,  and  freely  swayable  operating 

5  means  for  said  valve  means  comprising  a 
manually  operable  portion  and  a  connection 
between  it  and  the  valve  means  whereby  said 
valve  means  may  be  adjusted  independently 
of  and  be  unmodified  by  the  swaying  of  the 

10  manual  portion  relatively  to  the  valve  means. 
9.  The  combination  in  an  automatic  mu- 

sical instrument  of  a  tone-arm  and  an  ampli- 
fying  horn,  an  internal  tubular  yielding 
throat  extending  from  about  the  basal  end 

15  of  the  tone-arm  into  the  neck  of  the  horn, 
a  plug  valve  in  the  neck  of  the  horn  cooper- 

ating axially  with  said  throat,  and  freely 
swayable  operating  means  for  said  valve 
means  comprising  a  manually  operable  por- 

20  tion  and  a  connection  between  it  and  the 
valve  means  whereby  said  valve  means  may 

be  adjusted  independently  of  and  be  un- 
modified by  the  swaying  of  the  manual  por- 

tion relatively  to  the  valve  means. 
10.  The  combination  in  an  automatic  mu- 

sical instrument  of  an  expression  valve  and 
a  control  therefor  comprising  a  two  part 
handle  whose  parts  are  operable  relatively 
to  each  other,  and  an  elongated,  flexible 
mechanical  operating  connection,  one  end  of 
said  connection  being  operatively  related  to 
the  expression  valve,  said  connection  at  its 
other  end  being  freely  swayable  in  the  hands 
of  the  operator,  and  bearing  said  handle  at 
said  end  operatively  connected  thereto. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

FKEDEMCK  JAMES  EMPSON. 

Witnesses : 
Oscar  F.  Gtjnn, 
Joseph  F.  Meade. 
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Washington,  D.  C." 

Commissioner  of  Patents, 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Llewellyn  Park,  Orange,  in  the 

5  county  of  Essex  and  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im- 

provements in  Phonograph-Records,  of 
which  the  following  is  a  description. 

My  invention  has  for  its  object  the  pro- 
10  duction  of  an  improved  composition  capable 

of  existing  in  a  molten  state  and  having 
sufficient  fluidity  to  be  molded  into  a  phono- 

graph record  preferably  by  the  centrifugal 
process,    and    capable    of    hardening    and 

15  shrinking  when  cooled  to  enable  the  record 
to  be  removed  from  the  mold,  said  molded 

record  being  of  great  hardness  and  tough- 
ness so  as  to  adapt  it  to  resist  wear  to  a 

greater  extent  than  any  moldable  composi- 
20  tions  previously    known,    whereby    records 

having  a  record  groove  with  four  hundred 
threads  to  the  inch  can  be  successfully  made. 

The  improved  composition  is  formed  by 
the  employment  of  shellac   and    a   solvent 

25  therefor  or  agent  for  rendering  the  same 
sufficiently  fluid,  solid  at  ordinary  tempera- 

tures and  melting  to  a  mobile  liquid  at  such 
low  temperature  that  no  decomposition 
either  of  itself  or  the  shellac  takes  place, 

30  thus  avoiding  gas  bubbles.  The  liquid  so 
formed  may  be  poured  into  a  heated  tubular 
mold  which  is  rapidly  rotated  to  form  the 
record.  The  mold  is  then  cooled,  whereupon 
the  record  solidifies  and  eventually  contracts 

35  so  that  it  majr  be  removed  from  the  mold, 
or  the  record  may  be  removed  by  a  collaps- 

ing process  without  chilling. 
I  have  found  a  number  of  solvents  or 

agents  for  rendering  the  shellac  sufficiently 
40  fluid  to  make  good  molded  records,  some  of 

these  compositions  resulting  in  the  forma- 
tion of  amorphous  records  and  others  re- 

sulting in  the  formation  of  crystalline  rec- 
ords,  as  will   hereafter   be  more   fully   set 

45  forth.  The  best  agent  which  I  have  found 
for  making  amorphous  shellac  records  is 

diphenylamin  (melting  point  54°  O).  Fif- 
teen parts  of  this  ingredient  are  melted  and 

seventy  parts  of  shellac  added  thereto  with 
50  vigorous  stirring  until  all  is  dissolved.  When 

the  heat  is  properly  regulated,  the  liquid 
resembles  molasses  and  is  somewhat  filled 
with  air  bubbles.  If,  now,  two  parts  of 
acetanilid   are   added,    the    liquid  becomes 

clear  and  more  limpid  when  it  is  ready  for  55 
use. 

The  second  best  record  composition  of  this 
character  is  formed  from  stearic  acid  (melt- 

ing point  68°  C.)  and  shellac.  The  very 
highest  grade  of  very  crystalline  stearic  60 
acid  is  used,  this  being  melted  and  shellac 
added  in  successive  portions  until  the  proper 
degree  of  fluidity  for  pouring  and  molding 
is  attained.  The  best  results  with  stearic 
acid  would  seem  to  be  secured  with  about  65 
fifteen  parts  of  stearic  acid  to  fifty  to  sixty 
parts  of  shellac  with  a  small  quantity  of 
acetanilid  to  make  the  molten  mixture  more 

limpid.  The  proportions  here  given  will 
vary  with  the  quality  of  the  shellac  used,  70 
as  there  are  many  different  brands  and  vari- 

ations of  the  shellac.  Such  a  composition, 
when  molded  into  a  record,  is  nearly  the 
same  as  shellac  as  to  hardness,  but  is  tougher 
and  resists  wear  better.  Quite  good  results  75 
can  be  obtained  with  other  proportions,  as 
the  proportion  of  about  fifteen  parts  of 
stearic  acid  to  thirty  parts  of  shellac,  and  to 
this,  say  one  part  of  acetanilid  may  be  ad- 

vantageously added  to  render  the  mixture  80 
more  limpid.  The  compound  obtained  by 
dissolving  the  shellac  in  diphenylamin  is 
harder  than  the  compositions  formed  of 
shellac  and  stearic  acid  in  the  different  pro- 

portions, and  is,  as  I  have  stated,  the  com-  85 
position  that  I  consider  the  best  for  making 
the  noncrystalline  species  of  my  invention. 
When  the  proportion  of  shellac  in  the 

shellac  and  stearic  acid  composition  is  de- 
creased, as  for  instance,  fifteen  parts  of  90 

stearic  acid  to  twenty-six  parts  of  shellac, 
the  molten  material  is  still  amorphous,  but 
it  is  not  so  hard  as  shellac  or  as  the  dif- 

ferent compositions  just  described,  and  it  is 
not  so  desirable  as  the  latter.  As  the  pro-  95 
portion  of  shellac  is  still  further  reduced,  as 
for  example,  fifteen  parts  of  stearic  acid  to 
twenty-two  to  twenty-four  parts  of  shellac, 
a  composition  is  formed  wherein  the  stearic 
acid  crystallizes  out  after  it  solidifies,  pro-  100 
vided  the  liquid  composition  is  kept  at  the 
lowest  possible  temperature  and  the  opera- 

tion is  continued  for  not  too  long  a  time. 
This  composition  is  also  a  highly  desirable 
one  and  very  well  adapted  for  the  molding  105 
of  phonograph  records.  It  must  be  used  as 
soon  as  made,  as  it  loses  its  properties  of 
crystallization  and  hardness  if  kept  long  in 
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a  molten  condition.  This  composition  is 
specifically  claimed  in  another  application, 
Serial  No.  481,168,  filed  on  even  date  here- 

with, this  application  claiming  the  inven- 
5  tion  generically  and  also  claiming  the  amor- 

phous species  of  the  invention. 
As  has  been  shown,  by  varying  the  rela- 

tive proportions  of  the  agent  for  rendering 
the  shellac  more  fluid  and  the  shellac,  I  ob- 

-  o  tain  two  distinct  materials  or  compositions 
which  vary  widely  in  their  character,  both 
of  which,  however,  are  remarkably  well 
adapted  for  the  manufacture  of  phonograph 
records  by  a  molding  process  such  as  I  have 

15  referred  to. 
Another  desirable  solvent  which  I  have 

found  for  the  shellac  in  this  connection  is 

solid  naphthalene  (melting  point  80°  C). This  is  melted  and  the  shellac  is  stirred  into 
20  the  liquid.  The  naphthalene  seems  to  be 

equivalent  to  the  stearic  acid  when  used  for 
mixture  with  the  shellac,  and  the  treatment 
is  the  same  in  the  case  of  naphthalene  as 
when  the  stearic  acid  is  used.    The  same  pro- 

25  portions  of  naphthalene  may  be  used  as  in 
the  case  of  stearic  acid  and  shellac.  The 
hardness  of  the  composition  will  increase 
as  the  shellac  increases,  but  a  point  is 
eventually  reached,  if  the  shellac  content  is 

30  progressively  increased,  when  the  liquid  is 
too  thick  to  be  used  practically.  I  prefer  to 
use  stearic  acid  to  the  solid  naphthalene  on 
account  of  the  somewhat  objectionable  odor 
of  the  latter. 

35  The  crystalline  record  described  may  be 
formed  by  the  mixture  with  the  shellac  of 
stearic  acid  or  solid  naphthalene  or  equiva- 

lents in  proper  proportion.  When  such  a 
record  is  formed,  it  gradually  changes  color 

40  from  a  dark  to  a  light  yellow  and  the  hard- 
ness and  toughness  increase.  This  is  ap- 

parently because  of  a  gradual  change  of  the 
stearic  acid  or  naphthalene  from  the  amor- 

phous state  to  the  crystalline.     There  is  a 
45  segregation  of  the  stearic  acid  or  naphtha- 

lene, the  product  after  this  change  being 
tough  and  nearly  as  hard  as  celluloid,  being 
even  harder  than  the  non-crystalline  records, 
whose  production  has  been  described  above. 

50  When  fifteen  parts  of  stearic  acid  or  equiva- 
lent and  only  twenty-two  to  twenty-four 

parts  of  shellac  are  used,  the  shellac  being 
dissolved  in  the  melted  stearic  acid  and  the 
temperature  kept  very  low,  not  above  240 

65  degrees  F.,  there  is  no  solvent  action  as  is 
the  case  in  the  formation  of  the  amorphous 
records,  but  an  emulsion  is  formed  of  the 
shellac  and  the  molten  stearic  acid.  Before 
pouring  the  record,  the  liquid  is  stirred.    On 

•°  cooling,  the  stearic  acid  crystallizes  out  and 
leaves  the  shellac  as  a  net  work.  If,  how- 

ever, the  temperature  is  raised  too  high,  or 
the  mixture  is  cooked  for  too  long  a  time, 
there  is  a  gradual  solution  of  the  shellac  in 

45  the  molten  material   and  the  stearic  acid 

loses  the  property  of  crystallizing  out  of  the 
mixture.  In  the  crystalline  record  formed 
as  above  described,  much  less  shellac  is  used 
than  in  the  amorphous  record,  and  it  is, 
therefore,  very  much  cheaper.  70 

There  are  other  substances  which  can  be 
substituted  for  the  diphenylamin,  stearic 
acid  or  naphthalene  for  rendering  the  shel- 

lac fluid  and  capable  of  being  molded  into 
desirable  phonograph  records  which  mate-  75 
rials  are  equivalent  to  stearic  acid  and  naph- 

thalene, but  they  are  more  expensive  and 
therefore  not  so  oractical  in  commercial 

work.  Among  these  substances  are  acetani- 
lid  and  benzoic  acid.  so 

If  melted  camphor  is  used  as  a  solvent  for 
the  shellac,  there  is  no  such  change  by  crys- 

tallization or  segregation  as  occurs  when  the 
stearic  acid  or  naphthalene  is  used  with  the 
shellac  in  an  emulsion,  and  the  material  85 
formed  is  very  easily  def ormable  by  heat. 

Instead  of  molding  the  record  as  de- 
scribed above,  paper  may  be  coated  with  the 

composition,  and  the  record  thus  formed. 
For  example,  paper  may  be  passed  through  90 
the  liquid  and  wound  tightly  into  a  cylin- 

der of  the  proper  size.  This  is  then  cooled, 
and  over  it  is  coated  a  thicker  layer  of  the 
material  as  by  dipping  the  cylinder  therein. 
Finally,  the  paper  cylinder  is  placed  in  a  95 
mold  and  subjected  to  heat  and  hydraulic 
pressure,  whereby  the  record  is  impressed  on 
the  outer  surface.  After  cooling,  the  cylin- 

der is  removed  from  the  matrix. 
Having  now  described  my  invention,  what  100 

I  claim  and  desire  to  secure  by  Letters  Pat- 
ent is  as  follows: 

1.  A  phonograph  record  comprising  shel- 
lac and  diphenylamin,  substantially  as  de- 

scribed. 105 

2.  A  phonograph  record  comprising  shel- 
lac and  diphenylamin  and  an  agent  for  mak- 
ing the  composition  clearer,  substantially  as 

described. 

3.  A  phonograph  record  comprising  shel-  110 
lac  and  diphenylamin  in  the  proportion  of 

approximated  fifteen  parts  of  diphenyla- 
min to  approximately  seventy  parts  of  shel- 
lac, substantially  as  described. 

4.  A  phonograph  record  comprising  shel-  115 
lac,  diphenylamin  and  acetanilid  in  the  pro- 

portion of  approximately  fifteen  parts  of 
diphenylamin,  seventy  parts  of  shellac  and 
two  parts  of  acetanilid,  substantially  as  de- 

scribed. 120 
5.  A  phonograph  record  comprising  shel- 

lac and  a  solvent  therefor  which  is  crystal- 
line at  ordinary  temperatures  and  consti- 
tutes more  than  fifty  per  cent,  by  weight  of 

the  record  composition,  substantially  as  de-  125 
scribed. 

6.  As  an  article  of  manufacture,  a  phono- 
graph record  comprising  a  mixture  of  ap- 

proximately 70  parts  of  shellac  and  15  parts 
of  a  solvent  for  shellac  which  is  solid  and  1J0 
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crystalline  at  ordinary  temperatures,  and  a 
clearing  agent  in  sufficient  amount  to  clear 
the  mixture,  substantially  as  described. 

7.  As  an  article  of  manufacture,  a  phono- 
graph record  comprising  approximately  70 

parts  of  shellac,  15  parts  of  a  solvent  for 
shellac  which  is  solid  and  crystalline  at  or- 

dinary temperatures  and  which  melts  at 
such  a  low  temperature  that  no  decomposi- 

tion of  the  shellac  takes  place,  and  a  clearing 
agent  in  sufficient  amount  to  clear  the  mix- 

ture, substantially  as  described. 
8.  A  phonograph  record  comprising  shel- 

lac and  a  solvent  therefor  which  is  crystal- 

line at  ordinary  temperatures  and  melts  at 
a  temperature  at  which  substantially  no  de- 

composition of  the  shellac  takes  piace,  the 
shellac  being  present  in  excess  of  said  sol- 

vent and  constituting  more  than  50%  by 
weight  of  the  record  composition,  substan- 

tially as  described. 
This  specification  signed  and  witnessed 

this  2nd  day  of  March  1909. 

THOS.  A.  EDISON. 

Witnesses : 
Frank  L.  Dyer, 
Dyer  Smith. 

15 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  Letters  Patent.  Patented  NOV.  2, 1915. 

Application  filed  March  3, 1909.     Serial  No.  481,168. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  Orange,  in  the  county  of 

5  Essex  and  State  of  New  Jersey,  have  invent- 
ed certain  new  and  useful  Improvements  in 

Phonograph-Records,  of  which  the  follow- 
ing is  a  description. 

My  invention  has  for  its  object  the  pro- 
10  duction  of  an  improved  composition  capable 

of  existing  in  a  molten  state  and  having 
sufficient  fluidity  to  be  molded  into  a  phono- 

graph record  preferably  by  the  centrifugal 
process,    and    capable    of    hardening    and 

15  shrinking  when  cooled  to  enable  the  record 
to  be  removed  from  the  mold,  said  molded 

record  being  of  great  hardness  and  tough- 
ness so  as  to  adapt  it  to  resist  wear  to  a 

greater  extent  than  any  moldable  composi- 
20  tions   previously   known,   whereby   records 

having  a  record  groove  with  four  hundred 
threads  to  the  inch  can  be  successfully  made. 

The  improved  composition  is  formed  by 
the  employment  of  shellac   and  a  solvent 

25  therefor  or  agent  for  rendering  the  same 
sufficiently  fluid,  solid  at  ordinary  tempera- 

tures and  melting  to  a  mobile  liquid  at  such 
low  temperature  that  no  decomposition 
either  of  itself  or  the  shellac  takes  place, 

30  thus  avoiding  gas  bubbles.  The  liquid  so 
formed  may  be  poured  into  a  heated  tubular 
mold  which  is  rapidly  rotated  to  form  the 
record.  The  mold  is  then  cooled,  whereupon 
the  record  solidifies  and  eventually  contracts 

35  so  that  it  may  be  removed  from  the  mold,  or 
the  record  may  be  removed  by  a  collapsing 
process  without  chilling. 

I   have  found   a  number  of  solvents  or 

agents  for  rendering  the  shellac  sufficiently 
40  fluid  to  make  good  molded  records,  some  of 

these  compositions  resulting  in  the  forma- 
tion of  amorphous  records  and  others  result- 
ing in  the  formation  of  crystalline  records, 

as  will  hereafter  be  more  fully  set  forth. 
45  The  best  agent  which  I  have  found  for  mak- 

ing amorphous  shellac  records  is  diphenyl- 
amin.  Fifteen  parts  of  this  ingredient  are 
melted  and  seventy  parts  of  shellac  added 
thereto  with  vigorous  stirring  until  all  is  dis- 

50  solved.  When  the  heat  is  properly  regu- 
lated, the  liquid  resembles  molasses  and  is 

somewhat  filled  with  air  bubbles.  If,  now, 
two  parts  of  acetanilid  are  added,  the  liquid 

becomes  clear  and  more  limpid  when  it  is 
ready  for  use.  55 

The  second  best  record  composition  of  this 
character  is  formed  from  stearic  acid  and 
shellac.  The  very  highest  grade  of  very 
crystalline  stearic  acid  is  used,  this  being 
melted  and  shellac  added  in  successive  por-  60 
tions  until  the  proper  degree  of  fluidity  for 
pouring  and  molding  is  attained.  The  best 
results  with  stearic  acid  would  seem  to  be  se- 

cured with  about  fifteen  parts  of  stearic  acid 
to  fifty  to  sixty  parts  of  shellac  with  a  small  65 
quantity  of  acetanilid  to  make  the  molten 
mixture  more  limpid.  The  proportions  here 
given  will  vary  with  the  quality  of  the  shel- 

lac used,  as  there  are  many  different  brands 
and  variations  of  the  shellac.  Such  a  com-  70 
position,  when  molded  into  a  record,  is  nearly 
the  same  as  shellac  as  to  hardness,  but  is 
tougher  and  resists  wear  better.  Quite  good 
results  can  be  obtained  with  other  propor- 

tions, as  the  proportion  of  about  fifteen  parts  75 
of  stearic  acid  to  thirty  parts  of  shellac,  and 
to  this,  say  one  part  of  acetanilid  may  be 
advantageously  added  to  render  the  mixture 

more  limpid.  The  compound  obtained  by- 
dissolving  the  shellac  in  diphenylamin  is  80 
harder  than  the  compositions  formed  of 

shellac  and  stearic  acid  in  the  different  pro- 
portions, and  is,  as  I  have  stated,  the  com- 

position that  I  consider  the  best  for  making 
the  non-crystalline  species  of  my  invention.  85 
When  the  proportion  of  shellac  in  the 

shellac  and  stearic  acid  composition  is  de- 
creased, as  for  instance,  fifteen  parts  of 

stearic  acid  to  twenty-six  parts  of  shellac, 
the  molten  material  is  still  amorphous,  but  90 
it  is  not  so  hard  as  shellac  or  as  the  different 
compositions  just  described,  and  it  is  not  so 
desirable  as  the  latter.  As  the  proportion 
of  shellac  is  still  further  reduced,  as  for  ex- 

ample, fifteen  parts  of  stearic  acid  to  twen-  95 
ty-two  to  twenty-four  parts  of  shellac,  a 
composition  is  formed  wherein  the  stearic 
acid  crystallizes  out  after  it  solidifies,  pro- 

vided the  liquid  composition  is  kept  at  the 

lowest  possible  temperature  and  the  opera-  100 
tion  is  continued  for  not  too  long  a  time. 
This  composition  is  also  a  highly  desirable 
one  and  very  well  adapted  for  the  molding 
of  phonograph  records.  It  must  be  used  as 
soon  as  made,  as  it  loses  its  properties  of  105 
crystallization  and  hardness  if  kept  long  in 
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a  molten  condition.  The  present  applica- 
tion is  directed  to  the  crystalline  species  of 

my  invention,  the  invention  being  broadly 
claimed  in  another  application,  Serial  No. 

5  481,167,  filed  on  even  date  herewith. 
As  has  been  shown,  by  varying  the  rela- 

tive proportions  of  the  agent  for  rendering 
the  shellac  more  fluid  and  the  shellac,  I  ob- 

tain two  distinct  materials  or  compositions 
10  which  vary  widely  in  their  character,  both  of 

which,  however,  are  remarkably  well  adapt- 
ed for  the  manufacture  of  phonograph  rec- 

ords by  a  molding  process  such  as  I  have 
referred  to.    Another  desirable  solvent  which 

15  I  have  found  for  the  shellac  in  this  connec- 
tion is  solid  naphthalene.  This  is  melted  and 

the  shellac  is  stirred  into  the  liquid.  The 
naphthalene  seems  to  be  equivalent  to  the 
stearic  acid  when  used  for  mixture  with  the 

20  shellac,  and  the  treatment  is  the  same  in  the 
case  of  naphthalene  as  when  the  stearic  acid 

is  used.  The  same  proportions  of  naphtha- 
lene may  be  used  as  in  the  case  of  stearic 

acid  and  shellac.    The  hardness  of  the  com- 
25  position  will  increase  as  the  shellac  increases, 

but  a  point  is  eventually  reached,  if  the 
shellac  content  is  progressively  increased, 
when  the  liquid  is  too  thick  to  be  used  prac- 

tically.    I  prefer  to  use  stearic  acid  to  the 
30  solid  naphthalene  on  account  of  the  some- 

what objectionable  odor  of  the  latter. 
The  crystalline  record  described  may  be 

formed  by  the  mixture  with  the  shellac  of 
stearic  acid  or  solid  naphthalene  or  equiva- 

35  lents  in  proper  proportion.  When  such  a 
record  is  formed,  it  gradually  changes  color 
from  a  dark  to  a  light  yellow  and  the  hard- 

ness and  toughness  increase.  This  is  ap- 
parently because  of  a  gradual  change  of  the 

40  stearic  acid  or  naphthalene  from  the  amor- 
phous state  to  the  crystalline.  There  is  a 

segregation  of  the  stearic  acid  or  naphtha- 
lene, the  prodtict  after  this  change  being 

tough  and  nearly  as  hard  as  celluloid,  being 
45  even  harder  than  the  non-crystalline  records, 

whose  production  has  been  described  above. 
When  fifteen  parts  of  stearic  acid  or  equiva- 

lent and  only  twenty-two  to  twenty-four 
parts  of  shellac  are  used,  the  temperature 

50  being  kept  very  low,  not  above  240  degrees 
F.,  there  is  no  solvent  action  as  is  the  case 
in  the  formation  of  the  amorphous  records, 
but  an  emulsion  is  formed  of  the  shellac  and 
the  molten  stearic  acid.    Before  pouring  the 

55  record,  the  liquid  is  stirred.  On  cooling,  the 
stearic  acid  crystallizes  out  and  leaves  the 
shellac  as  a  net  work.  If,  however,  the  tem- 

perature is  raised  too  high,  or  the  mixture  is 
cooked  for  too  long  a  time,  there  is  a  gradual 

60  solution  of  the  shelkic  in  the  molten  ma- 
terial and  the  stearic  acid  loses  the  property 

of  crystallizing  out  of  the  mixture.    In  the 

crystalline  record  formed  as  above  described, 
much  less  shellac  is  used  than  in  the  amor- 

phous record,  and  it  is,  therefore,  very  much  65 
cheaper. 

There  are  other  substances  which  can  be 
substituted  for  the  diphenylamin,  stearic 

acid  or  naphthalene  for  rendering  the  shel- 
lac fluid  and  capable  of  being  molded  into  70 

desirable  phonograph  records  which  ma- 
terials are  equivalent  to  stearic  acid  and 

naphthalene,  but  they  are  more  expensive 
and  therefore  not  so  practical  in  commer- 

cial work.  Among  these  substances  are  ace- 
tanilicl  and  benzoic  acid. 

If  melted  camphor  is  used  as  a  solvent  for 
the  shellac,  there  is  no  such  change  by  crys- 

tallization or  segregation  as  occurs  when  the 
stearic  acid  or  naphthalene  is  used  with  the 
shellac  in  an  emulsion,  and  the  material 
formed  is  very  easily  deformable  by  heat. 

Instead  of  molding  the  record  as  described 

above,  paper  may  be  coated  with  the  compo- 
sition, and  the  record  thus  formed.  For 

example,  paper  may  be  passed  through  the 
liquid  and  wound  tightly  into  a  cylinder  of 
the  proper  size.  This  is  then  cooled,  and 
over  it  is  coated  a  thicker  layer  of  the  ma- 

terial as  by  dipping  the  cylinder  therein. 
Finally,  the  paper  cylinder  is  placed  in  a 
mold  and  subjected  to  heat  and  hydraulic 
pressure,  whereby  the  record  is  impressed  on 
the  outer  surface.  After  cooling,  the  cylin- 

der is  removed  from  the  matrix. 
Having  now  described  my  invention,  what 

I  claim  and  desire  to  secure  by  Letters  Pat- 
ent is  as  follows : 

1.  A  phonograph  record  comprising  shel- 
lac and  a  crystalline  substance  emulsified 

with  shellac  in  the  formation  of  the  compo- 
sition, the  said  substance  being  solid  at  ordi- 

nary temperatures  and  acting  to  render  the 
shellac  more  fluid  when  mixed  therewith  in 

a  melted  condition,  substantially  as  de- 
scribed. 

2.  A  phonograph  record  comprising  shel- 
lac and  stearic  acid  in  the  proportion  of  ap- 

proximately fifteen  parts  of  stearic  acid  to 
twenty-two  to  twenty-four  parts  of  shellac, 
substantially  as  described. 

3.  A  phonograph  record  comprising  shel- 
lac and  crystallized  and  segregated  stearic 

acid,  substantially  as  described. 
4.  A  phonograph  record  comprising  a  net- 

work of  shellac  surrounded  by  crystallized 
stearic  acid  or  its  equivalent,  substantially 
as  described. 

This  specification  signed  and  witnessed 
this  2nd  dav  of  March  1909. 

THOS.  A.  EDISON. 
Witnesses : 

Frank  L.  Dyer, 
Dyer  Smith. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  Orange,  in  the  county  of 

5  Essex  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improve- 

ments in  Phonographs  or  Talking-Machines, 
of  which  the  following  is  a  description. 
My  invention  relates  to  phonographs  or 

10  talking  machines,  and  my  principal  object 
is  to  provide  an  improved  construction 
whereby  reproducers  adapted  to  operate 
upon  sound  records  having  record  grooves 
of  the  up  and  down  or  hill  and  dale  type, 

15  and  more  particularly  reproducers  provided 
with  floating  weights  carrying  the  repro- 

ducer styluses,  are  adapted  to  be  fed  across 
the  record  surface  by  the  coaction  of  the  re- 

producer stylus  and  the  record  groove. 
20  Another  object  of  my  invention  is  to  pro- 

vide an  improved  mounting  for  reproducers 
of  the  type  specified  above  whereby  they 
may  be  readily  moved  into  and  out  of  oper- 

ative position  or  held  in  proper  operative 
25  position  with  respect  to  the  record. 

Other  objects  of  my  invention  will  appear 
more  fully  in  the  following  specification  and 
appended  claims. 

In  order  that  my  invention  may  be  more 
30  clearly  understood,  attention  is  hereby  di- 

rected to  the  accompanying  drawing  form- 
ing a  part  of  this  specification  and  in  which — 

Figure  1  is  a  side  elevation  of  a  portion 
of  a  phonograph  or  talking  machine  em- 

35  bodying  one  form  of  my  invention;  Fig.  2 
is  a  partial  plan  view  of  the  same ;  and  Fig. 
3  is  a  view   partly   in   side  elevation  and 
partly  in  section  of  a  detail  of  construction. 

In  all  of  the  views  like  parts  are  desig- 
40  nated  by  the  same  reference  numerals. 

Referring  to  the  drawing,  the  numeral  1 
designates  the  ordinary  rotatable  turntable 
supported  above  the  top  2  of  a  phonograph 
or  talking  machine  cabinet  of  any  desired 

45  construction  and  adapted  to  support  a  disk 
sound  record  3.  The  numeral  4  designates 
a  movable  tapered  sound  conveying  arm  of 
usual  construction,  this  arm  being  mounted 
so  as  to  be  capable  of  free  and  unrestricted 

50  movement  only  in  a  direction  substantially 
parallel  to  the  top  of  the  turntable  1  and 
the  upper  surface  of  the  record  3. 

The  mounting  of  the  sound  conveying  arm 
4  herein  disclosed  comprises  a  bearing  5  se- 

cured, as  by  means  of  screws  5'  to  the  top  of  55 
the  talking  machine  cabinet  and  provided 
with  a  vertical  sleeve-like  portion  6  within 
which  the  downwardly  directed  portion  7  of 
the  sound  conveying  arm  1-  at  the  larger  end 
of  the  said  arm  is  rotatably  mounted,  the  60 
bearing  5  being  provided  with  a  shoulder  8 
on  which  the  arm  4  is  supported  against 
downward    movement.     The    bearing    5    is 
provided  with  an  opening  9  registering  with 
the  outlet  in  the  downwardly  directed  por-  65 
tion  7  of  the  arm  4  whereby  the  said  arm 
may   be   placed   in   communication   with   a 
sound   amplifying   horn    (not   shown).     A 
pivot  10  secured  to  the  top  of  the  arm  4  is 

provided  with  a  reduced  portion  10'  rota-  70 
tably   mounted  in  a  bracket  11   co-axially 
with  the  sleeve  6,  the  arm  11  being  detach- 
ably  secured,  as  by  a  set  screw  12  in  the 
socket  13  formed  in  the  bearing  5.     By  rea- 

son of  the  above  described  mounting  of  the  75 
sound  conveying  arm  4,  movement  of  the 
latter  is  practically  limited  to  rotation  in  a 
horizontal  direction  about  the  axis  of  the 
pivot  10  and  the  sleeve  6.     The  forward  or 
smaller  end  of  the  sound  conveying  arm  4  is  80 
provided  with  a  collar  or  strap  14  communi- 

cating with  the  said  arm,  the  axis  of  the  said 
conveyer   or   strap    extending   transversely 
with  respect  to  the  axis  of  the  said  arm. 
The  collar  or  strap  14  is  adapted  to  receive  85 
and  form  a  bearing  or  socket  for  one  end  of 
a  substantially  U-shaped  tube  or  sound  con- 

veyer 15  which  communicates  with  the  sound 
conveying  arm  3  when  the  reproducer  is  in 
operative  position.     The  tube  or  sound  con-  90 
veyer  15  is  held  against  axial  movement  in 
the  collar  or  strap  14  by  a  circular  flange  17 
formed  on  the  said  tube  or  sound  conveyer 
and  engaging  one  end  of  said  collar  or  strap 
and  by  a  cap  18  secured  upon  the  end  of  the  95 
said  tube  in  the  strap  14  and  resting  in  en- 

gagement with  the  other  end  of  the  said 
strap.     The  free  arm  of  the  U-shaped  tube 
or  sound  conveyer  15  is  downwardly  direct- 

ed as  shown  at  19  (Fig.  1),  the  downwardly  10 0 
directed  portion  of  the  said  arm  being  rig- 

idly secured  to  and  communicating  Avith  the 
neck  of  the  reproducer. 

Excepting  the  means  hereinafter  described 
for  holding  the  floating  weight  against  lat-  105 
eral  movement  with  respect  to  the  reproducer 
body,   the   construction   of   the   reproducer 
herein  disclosed  is  practically  the  same  as 
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that  disclosed  in  my  United  States  Patent 
No.  1,055,021,  dated  March  11,  1913^  and 
entitled  reproducers.  The  said  reproducer 
comprises  a  sound  box  20  supporting  the 

5  reproducer  diaphragm  (not  shown)  and 
provided  with  an  extension  21  supporting 
the  floating  weight  22  by  a  connection  com- 

prising a  leaf  spring  23  rigidly  secured,  as 
by  soldering,  in  a  slot  in  one  end  of  the  float- 

10  ing  weight  and  secured,  at  its  ether  end  to  a 
member  24  provided  with  a  shank  25  rota- 
tably  mounted  in  the  extension  21  of  the 
sound  box  body.  A  headed  member  such  as 
the  bolt  20,  is  threaded  in  the  top  of  the 

15  shank  25  and  bears  upon  the  bottom  of  a 
recess  27  in  the  extension  21  to  hold  the 
shank  25  against  downward;  movement.  A 
block  or  equivalent  member  28  bearing 
against  the  under  side  of  the  spring  23  and 

20  secured  to  the  member  24,  as  by  a  screw  29, 
serves  with  the  said  screw,  to  secure  the  said 
spring  to  the  member  24.  A  pin  30  passing 
through  the  member  24  and  spring.  23.  and 
into  the  member  28.  holds  the  spring  against 

05  rotation  or  lateral  movement  with  respect  to 
the  member  24.  A  set  screw.  31,  or  equivalent 
means  is  adjustable  into  engagement  with 
the  shank  25  to  hold  the,  latter,  and  accord- 

ingly also  the  floating  weight  against  lateral 
eo  movement  with  respect  to  the  sound  box 

body..  In  order  that,  the  floating*  weight  may 
be  held  in  central  position. by  engagement  of- 
the  screw  31  and  the  shank  25,  I  preferably 
provide  the  latter  with  a  transversely  extend- 

35  ing  flattened  surface  32.  preferably  a  plane 
surface,  adapted  to  be  engaged  by  the  end  33 
of  the.  screw  31,  the, said  end  of  the  screw 
being,  preferably  cupped  so  as  to. provide  a 
circular  edge  lying  in  one  plane  and  capable 

40  of  resting  flatly  against  surface  32.  The 
lower  surface  of  the  floating  weight  is  pro- 

vided with  bearings  34  spaced  a  substantial 
distance  apart  between  which  the  stylus  lever 
35  is  pivotally  mounted,  the  distance  between 

45  these  bearings  being  considerable;  so  that 
lateral  angular  movement  of  the  stylus  lever 
in  its  bearings  is  reduced  to  an  inappreciable, 
amount.  A  stylus  36  adapted  to  engage  the 
record  groove  of  the  sound  record  3  is  firmly 

50  secured  in  one  arm  of  the  stylus  lever,  the 
other  arm  being  connected,  as  by  connection 
37  to  the  reproducer  diaphragm  (not  shown) . 

To  limit  the  downward  movement  of  the 
forward  end  of  the  tube  or  sound  conveyer 

55  15  and  thereby  hold  the  reproducer  in  oper- 
ative position  with  respect  to  the  record 

surface,  I  provide  a  rigid  arm  38  formed  on 
the.  tube,  or  sound  conveyer  15  and  extending 
under  and  adapted  to  engage  the  lower  side 

60  of  the  sound  conveying  arm  4i  It  is  evident 
that  the  reproducer  may  he  moved  toward 
and  away  from  the  record  by  adjustment  of 
the  tube  15  in  its  bearing  14$  so  that  records 
on  the  turntable  1  may  be  readily  changed. 

65  It  is  also  evident  that  while  the  tube  15  and 

the  sound  box  body  20  are  maintained  by  the 
stop  38  a  fixed  distance  from  the  surface  of 
the  turntable  1.  the  floating  weight  22  and 
the  reproducer  stylus  carried  thereby  are 
capable  of  movement  toward  and  away  from  70 
the  said  turntable  and  are  thereby  nermitted 
to  readily  follow  the  irregularities  in  the 
record  surface. 

By  clamping  the  set  screw  31  against  the 
surface  32  on  the  shank  25  to  secure  the  float-  75 
ing  weight  against  lateral  movement,  the  re- 

producer may  be  fed  across  the  record  sur- 
face by  the  coaction  of  the  reproducer  stvlus 

and  the  walls  of  the  record  groove,  neither 
the  stylus,  the  stylus  lever,  nor  the  floating  80 
weight  being,  movable  lateralis  with  respect 
to.the.soundibox  body  or  the  sound  convey- 

ing arm  4.  In  the  construction  shown,  the 
feeding  of  the  reproducer,  as  just  described, 
causes  the  conveyer  15  and  the  arm  4  to-be  85 
moved  with  the  reproducer  in  a  circular  path 
about  the  axis  of  the  bearing  5  as  a  center. 
If  it  is  desired  to. dispense  with  the  feeding 

of  the  reproducer  by  the  coaction  of'  the  re- 
producer stylus  and  the  record  groove  and  93 

to  employ  mechanical  feeding- means,  the  set 
screw  31  may  be  loosened- to  a  suitable  extent 
to  permit  the  reproducer  stylus  and  floating 
weight  to- follow  tht  lateral  irregularities  in 
the  record  groove. 

Havinp-.now  described  my  invention  what 
I  claim  as  new  and  desire  to  protect  by  Let- 

ters Patent  is  as  follows: 
1.  In  a  phonograph  or  talking  machine;, 

the  combination  with  a  reproducer  compris- 
ing a  sound  box  body,  a  floating  weight 

mounted  thereon,  a  stylus  lever  carried  by 
said  weight,  and  a  stylus  carried  by  said 
lever,  of  a  record  support,  a  sound  convey- 

ing arm  connected  to  said  reproducer,  said  105 
reproducer  being  movable  independently  of 
said  sound  conveying  arm  toward  and  away 
from  said1  support,  and  means  for  limiting 
the  downward  movement- of  said  sound;box 
body  with  respect  to  said  arm  and  holding  113 
the  same  in  operative  position  with  respect 

to  said  floating  weight  and  to  a  record  car- 
ried by  said  support,  said  stylus  being  ar- 

ranged1 to  coact  with  the  record  groove  to 
feed  the  reproducer  across  the  record,  sub- 

stantially as  described. 
2.  In  a  phonograph  or .  talking  machine, 

the  combination  with  a  reproducer  compris- 
ing a  sound  box  body,  a  floating  weight  con- 

nected thereto,  a  stylus  lever  carried  by  said  I20 
weight,  and  a  stylus  carried  by  said  lever, 
of  a  record  support,  a  sound  conveying  arm 
having,  an  extremity  movable  substantially 

parallel  to  said  support,  a  connection  be- 
tween said  reproducer  and  said  extremity  of  125 

said  sound  conveying -arm  permitting  move- 
ment of  said  reproducer  relatively  to  said 

arm  toward  and  away  from  said  support? 
and'  means  coacting  with  said  connection 

and  arm  for  limiting  the  downward  move-  130 

r 
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ment  of  said  sound  box  body  with  respect 
to  said  arm  and  holding  the  same  in  oper- 

ative position  with  respect  to  said  floating 
weight  and  to  a  record  carried  by  said  sup- 

5  port,  said  stylus  being  arranged  to  coact 
with  the  record  groove  to  feed  the  repro- 

ducer across  the  record,  substantially  as  de- 
scribed. 

3.  In  a  phonograph  or  talking  machine, 
10  the  combination  with  a  reproducer  compris- 

ing a  sound  box  body,  a  floating  weight 
mounted  thereon,  a  stylus  lever  carried  by 
said  weight  and  a  stylus  carried  by  said 
lever,  of  a  record  support,  a  sound  convey- 

15  ing  arm  connected  to  said  reproducer  and 
immovable  toward  and  away  from  said  rec- 

ord support  during  the  reproduction  of  a 
recoid,  said  reproducer  being  movable  in- 

dependently of  said  sound  conveying  arm 
20  toward  and  away  from  said  support,  and 

means  for  limiting  the  downward  movement 
of  said  sound  box  body  with  respect  to  said 
arm  and  holding  the  same  in  operative  posi- 

tion with  respect  to  said  floating  weight  and 
25  to  a  record  carried  by  said  support,  sub- 

stantially as  described. 
4.  In  a  phonograph  or  talking  machine, 

the  combination  with  a  reproducer  compris- 
ing  a   sound   box  body,   a   floating  weight 

30  mounted  thereon,  a  stylus  lever  carried  by 
said  weight,  and  a  stylus  carried  by  said 
lever,  of  a  record  support,  a  sound  convey- 

ing arm  having  an  extremity  movable  in- 
variably substantially  parallel  to  said  sup- 

35  port,  a  connection  between  said  reproducer 
and  sound  conveying  arm  permitting  move- 

ment of  said  reproducer  toward  and  away 
from  said  support,  and  means  coacting  with 
said  connection  and  arm  for  positively  lim- 

40  iting  the  downward  movement  of  said  sound 
box  body  with  respect  to  said  arm  and  hold- 

ing the  same  in  operative  position  with  re- 
spect to  said  floating  weight  and  to  a  record 

carried  by  said  support,  substantially  as  de- 
4  5  scribed. 

5.  In  a  phonograph  or  talking  machine, 
the  combination  with  a  reproducer  compris- 

ing a  sound  box  body,  a  floating  weight 
mounted  thereon,  a  stylus  lever  carried  by 

said  weight,  and  a  stylus  carried  by  said  50 
lever,  of  a  record  support,  a  sound  conveying 
arm  connected  to  said  reproducer  and  im- 

movable toward  and  away  from  said  record 
support  during  the  reproduction  of  a  rec- 

ord,  said   reproducer  being  movable  inde-  55 
pendently    of    said    sound    conveying    arm 
toward  and  away  from  said  support,  and 
means  for  positively  limiting  the  downward 
movement  of  said  sound  box  body  with  re- 

spect to  said  arm  and  holding  the  same  in  60 
operative    position    with    respect    to    said 
weight  and  a  record  carried  by  said  support, 
said  stylus  being  immovable  laterally  with 
respect  to  said  sound  conveying  arm,  where- 

by  said   reproducer  is   adapted  to  be  fed  65 
across  the  surface  of  the  record  by  the  co- 
action  of  the  reproducer  stylus  and  the  rec- 

ord groove,  substantially  as  described. 
6.  In  a  phonograph  or  talking  machine, 

the  combination  with  a  reproducer  compris-  70 
ing  a  sound  box  body,  a  floating  weight 
mounted  thereon,  a  stylus  lever  carried  by 
said  weight,  and  a  stylus  carried  by  said 
lever,  of  a  record  support,  a  sound  convey- 

ing member  having  an  extremity  movable  75 
invariably  substantially  parallel  to  said 

support,  a  sound  conveying  member  con- 
necting said  reproducer  and  said  first  named 

sound  conveying  member  and  permitting 
movement  of  said  reproducer  toward  and  80 
away  from  said  support,  and  means  rigid 
with  one  of  said  sound  conveying  members 
and  arranged  to  coact  with  the  other  of  said 
sound  conveying  members  to  limit  the  down- 

ward movement  of  said  sound  box  body  with  85 
respect  to  said  first  named  sound  conveying 
member  and  to  hold  the  same  in  operative 
position  with  respect  to  said  floating  weight 
and  to  a  record  carried  by  said  support, 
substantially  as  described.  90 

This  specification  signed   and  witnessed 
this  12th  day  of  September  1912. 

THOS.  A.  EDISON. 

Witnesses : 
Frederick  Bachmann, 
Mary  J.  Laidlaw. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Annie  W.  Schmidt,  a 

subject  of  the  Emperor  of  Austria-Hungary, 
residing  at  Oakland,  in  the  county  of  Ala- 

5  meda  and  State  of  California,  have  invent- 
ed certain  new  and  useful  Improvements  in 

Sound-Reproducing  Machines,  of  which  the 
following  is  a  specification,  reference  being 
had  to  the  accompanying  drawings. 

10  This  invention  relates  to  certain  improve- 
ments in  sound  reproducing  machines,  and 

the  object  of  my  invention  is  to  provide  a 
device  of  this  general  character  having  novel 
and  improved  means  whereby  a  reproduc- 

15  tion  of  sound  may  be  obtained  with  a  maxi- 
mum of  tone  quality  and  whereby  the  possi- 

bility of  foreign  sounds  is  substantially 
eliminated. 

The  invention  consists  in  the  details  of 

20  construction  and  in  the  combination  and  ar- 
rangement of  the  several  parts  of  my  im- 

proved machine  whereby  certain  important 
advantages  are  attained  and  the  device  is 
rendered  simpler,  less  expensive  and  other  - 

25  wise  more  convenient  and  advantageous  for 
use,  all  as  will  be  hereinafter  more  fully  set 
forth. 

The  novel  features  of  the  invention  will 

be  carefully  defined  in  the  appended  claims. 
30  In  order  that  my  invention  may  be  the 

better  understood,  I  will  now  proceed  to  de- 
scribe the  same  with  reference  to  the  accom- 

panying drawings,  wherein — 
Figure  1  is  a  view  in  perspective  of  a  re- 

35  producing  machine  constructed  in  accord- 
ance with  an  embodiment  of  my  invention; 

Fig.  2  is  a  vertical  sectional  view  taken 
through  the  casing  or  cabinet  of  my  device 
as  herein  embodied,  with  the  sound  repro- 

40  during  mechanism  in  elevation ;  Fig.  3  is  an 
enlarged  fragmentary  sectional  view  illus- 

trating the  mechanism  herein  embodied  for 
controlling  the  swinging  side  member  or 
damper;  Fig.  4  is  an  enlarged  fragmentary 

45  detail  view  illustrating  the  keeper  included 
in  the  locking  mechanism  disclosed  particu- 

larly in  Fig.  3;  Fig.  5  is  an  enlarged  frag- 
mentary view  illustrating  in  detail  the  lock- 

ing means  herein  embodied  for  maintaining 
50  the  swinging  side  member  or  damper  in 

closed  position;  Fig.  6  is  an  enlarged  view, 
partly  in  elevation  and  partly  in  section,  of 
the  sound  reproducing  mechanism  as  herein 
embodied;  the  sound  box  being  shown  ad- 

55  justed  to  an  inoperative  position;  Fig.  7  is 
an  enlarged  fragmentary  view  illustrating 

the  means  for  holding  the  supporting  arm 
included  in  the  sound  reproducing  mecha- 

nism against  swinging  movement;  Fig.  8  is 
a  view  in  elevation,  with  a  part  in  section,  gq 
of  the  locking  member  as  disclosed  in  Fig. 
7;  Fig.  9  is  an  enlarged  fragmentary  sec- 

tional view  of  the  elbow  embodied  in  my 
present  sound  reproducing  mechanism  and 
illustrating  the  coacting  parts  in  operative  35 
connection  therewith;  Fig.  10  is  a  view, 
partly  in  side  elevation  and  partly  in  sec- 

tion, of  the  sound  box  as  herein  embodied; 
Fig.  11  is  a  view  in  perspective,  detached,  of 
the  butterfly  mounting  employed  in  connec-  73 
tion  with  the  sound  box ;  Fig.  12  is  a  detail 
sectional  view  of  the  sound  box  illustrating 
an  anchoring  means  for  the  butterfly  mount- 

ing; Fig.  13  is  an  enlarged  fragmentary 
view,  partly  in  elevation  and  partly  in  sec-  75 
tion,  illustrating  certain  details  of  the  stylus 
arm  and  stylus  member;  Fig.  14  is  a 
fragmentary  detail  view  illustrating  the 
means  for  expanding  or  contracting  the  bar- 

rel as  herein  embodied;  and  Fig.  15  is  a  so 
fragmentary  perspective  view,  on  an  en- 

larged scale,  illustrating  the  tube  mount- 
ing for  the  diaphragm. 

As  disclosed  in  the  accompanying  draw- 
ings, 1  denotes  a  cabinet  of  predetermined  85 

dimensions  and  configuration  provided  with 
a  chamber  2  in  which  is  mounted  a  horn 
member  3,  the  outer  end  of  which  termi- 

nates   in    close    proximity    to    one    side   or 
damper  4  of  the  casing  and  is  substantially  90 
oval  in  form.    The  side  or  damper  4  of  the 
casing  is  formed  of  fretwork  and.  has  its  up- 

per   longitudinal    edge    pivotally    engaged 
with  the  top  portion  5  of  the  casing  and  is 
maintained  in  closed  position,  as  herein  em-  95 
bodied  and  particularly  shown  in   Fig.   5, 
through    the    medium    of   the    spring   con- 

trolled ball  6  adapted  to  be  accommodated 

within  a  suitable  socket  6a  suitably  produced 
in  the  under  edge  of  the  side  or  damper  4.  100 
As  is  believed  to  be  self-evident,  the  raising 
of  the  side  or  damper  4  controls  the  volume 
of  sound  emitted  and  in  order  that  the  side 

or  damper  4  may  be  effectively  maintained 
in    its    different    adjustments,    I    pivotally  105 
mount  within  a  suitable  slot  7  produced  in 
an  end  marginal  portion  of  said  damper  4 
the  inwardly  directed  segmental  member  8, 
the  lower  edge  of  which  is  provided  with  in- 

wardly  disposed  teeth  9   adapted  to  coact  110 
with  the  pin  10  carried  by  the  keeper  11 
suitably  secured  to  the  adjacent  end  wall  12 
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of  the  cabinet  1,  as  is  believed  to  be  particu- 
larly shown  in  Figs.  3  and  4.  I  also  find  it 

of  advantage  to  have  the  pivoted  extremity 
of  the  member  8  provided  with  an  angular 

g  extension  14  adapted  to  overlie  the  outer 
face  of  the  side  or  damper  4  and  having 
threaded  therethrough  the  screw  member  15 
adapted  to  engage  the  outer  face  of  the 
damper  4. 

IQ  The  inner  or  small  end  of  the  horn  is  in 
communication  with  the  vertically  disposed 
bore  16  produced  in  the  block  17  suitably 
mounted  within  the  chamber  2  at  the  rear 

thereof  and  at  substantially  midway  there- 
15  of,  said  bore  10  being  also  in  communication 

with  an  opening  in  the  top  5  of  the  cabinet, 
as  indicated  by  dotted  lines  at  18  in  Fig.  2. 
Positioned  above  the  top  portion  5  of  the 
cabinet  and  at  substantially  the  axial  center 

20  thereof  is  the  rotatable  table  19  of  conven- 
tional const  ruction  and  on  which  a  record 

disk  is  adapted  to  be  positioned. 
Secured  to  the  top  portion  5  of  the  cabinet 

and  surrounding  the  opening  18  is  a  barrel 
25  20  in  which  is  positioned  a  tubular  member 

21  .provided  with  the  longitudinally  directed 
rack  22  with  which  is  adapted  to  mesh  the 
pinion  23  operatively  supported  within  the 
slot  or  opening  24  produced  in  the  barrel  20 

30  and  whereby  it  will  be  readily  perceived  that 
the  tubular  member  21  may  be  readily  and 
conveniently  raised  when  the  requirements 
of  practice  so  necessitate,  it  being  understood 
that  the  pinion  23  may  be  readily  rotated  by 

35!  the  finger. 
Diametrically  opposed  to  the  opening  24, 

the  barrel  20  is  provided  with  a  longitudi- 
nally disposed  open  ended  slot  25  extending 

a    predetermined    distance   therealong    and 
40  the  marginal  portions  of  the  barrel  afforded 

by  the  open  ended  slot  25  are  provided  with 
the  outstanding  perforate  ears  26,  one  of 
which  is  screw -threaded  for  the  passage 
therethrough  of  the  headed  threaded  mem- 

45  ber  27,  the  extremity  thereof  being  reduced 
and  smooth  and  having  a  swivel  engagement 
with  the  coacting  ear  26.  By  this  arrange- 

ment, it  will  be  readily  seen  that  the  barrel 
20  may  be  contracted  to  clamp  the  tubular 

50  member  21  in  its  differing  adjustments  there- 
in and  expanded  to  readily  permit  such  ad- 

justment being  obtained.  Disposed  withm 
the  (tubular  member  21  is  the  lower  extrem- 

ity of  a  sleeve  28  with  which  is  detachably 
55  engaged  an  annular  member  29  adapted  to 

underlie  the  annular  shoulder  30  on  the  tu- 
bular member  21  and  the  opposed  faces  of 

the  annular  member  29  and  the  shoulder  30 
are  provided  with  the  raceways  31  in  which 

60  are  disposed  the  anti-friction  members  32a, 
herein  disclosed  as  conventional  ball  bear- 

ings. The  upper  or  outer  extremity  of  the 
sleeve  28  is  provided  with  an  annular  head 
32  adapted  to  overlie  the  upper  edge  33  of 

G5  the  tubular  member  21  and  the  opposed  faces 

of  said  head  32  and  upper  edge  33  are  pro- 
vided with  the  race-ways  34  in  which  are 

disposed  the  anti-friction  members  35  also 
herein  disclosed  as  conventional  ball  bear- 

In  practice  I  have  found  it  of  ad-   70 nigs. 
vantage  to  have  the  head  32  integrally  pro- 

duced with  the  sleeve  28  and  it  will  there- 
fore be  readily  understood  that  the  sleeve  28 

will  be  operatively  engaged  with  the  tubular 
member  21  before  said  tubular  member  21  75 
is  positioned  within  the  barrel  20. 

The  head  portion  of  the  bore  of  the  sleeve 
28  is  of  increased  diameter,  as  indicated  at 
36,  in  order  to  properly  receive  the  angular 
portion  37  of  the  tubular  supporting  arm  so 
38,  the  major  portion  thereof  being  adapted 
to  be  disposed  over  the  rotatable  table  19 
and  positioned  in  a  plane  substantially  par- 

allel to  the  plane  occupied  by  said  table. 
The  free  extremity  of  the  angular  portion  85 

37  of  the  aim  38  is  provided  with  the  annu- 
lar flange  39  with  which  coacts  the  member 

40,  as  is  particularly  shown  in  Fig.  6, 
threaded  through  the  head  32  and  overlying 
the  flange  39  in  order  to  maintain  the  arm  90 
38  in  assembled  relation.  In  order  to  main- 

tain the  arm  38  against  swinging  movement 
relatively  to  the  sleeve  28, 1  provide  the  flange 
39  at  a  predetermined  point  with  the  cavity 
41  adapted  to  receive  an  extremity  of  the  95 
endwise  movable  member  42  mounted  for  re- 

ciprocating movement  within  the  cylindrical 
casing  43  detachably  engaged,  as  indicated 
at  44,  with  the  head  32  of  the  sleeve  28.    The 
cylindrical  casing  43  is  provided  with  a  bay-    100 
onet  slot  45,  as  is  believed  to  be  particularly 
shown  in  Figs.  7  and  8,  through  which  pro- 

jects  the   operating   member   46   connected 
with  the  endwise  movable  member  42  where- 

by it   will  be   readily   perceived   that   upon   105 
axial  movement  being  imparted  to  the  end- 

wise  movable   member    to   the   position   as 
shown  in  Fig.  8,  said  member  42  will  be 
locked   in   operative   engagement    with   the 
arm  38  or  more  particularly  the  flange  39  113 
thereof.     The  endwise  movable  member  42 

is  provided  with  an  annular  shoulder  and 
interposed   between  said  shoulder   and   the 
inner  end   of  the  casing  and  surrounding 
member   42  is  the  expansible   member   47,   115 
herein     disclosed    as    a     conventional    coil 

spring,   possessing   sufficient   tension   as   to 
normally    maintain    the    endwise    movable 
member  42  in  a  retracted  position  so  that 

the  arm  38  is  capable  of  swinging  move-   120 
ment. 

It  is  to  be  observed,  as  indicated  at  48  in 
Fig.  7,  that  the  upper  marginal  portion  of 
the  barrel  20  is  cut-away  in  order  to  offer  { 
no  obstruction  to  the  axial  rotation  of  the  1*5 
sleeve  28  when  the  arm  38  is  operatively 
engaged  with  a  record  upon  the  supporting 

table~19. The  outer  or  horizontal  portion  of  the  arm 

,-38,  as  herein  disclosed,  is  tapering  and  the  *3£ 
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free  edge  49  thereof  is  beveled  inwardly,  and 
said  outer  extremity  of  the  arm  38  is  adapt- 

ed to  be  disposed  within  the  elbow  50  and 
maintained  in  operative  connection  there- 

5  with  through  the  medium  of  the  set  screw  51 
threaded  through  the  elbow  and  adapted  to 
project  within  the  annular  groove  52  pro- 

duced in  the  periphery  of  the  arm  38  adja- 
cent the  outer  extremity  thereof.     In  order 

10  that  the  set  screw  51  may  readily  engage 
within  the  annular  groove  52  when  the  elbow 
50  is  being  applied,  I  provide  the  arm  38 
with  the  annular  flange  53  with  which  the 
adjacent  extremity  of  the  elbow  is  adapted 

15  to  contact.  By  providing  the  bevel  49,  it 
will  be  perceived  that  no  injurious  obstruc- 

tion or  hindrance  will  be  given  to  the  sounds 
passing  through  the  elbow  and  within  the 
arm  38. 

20  As  herein  disclosed,  the  sound  box  S  com- 
prises two  sections  54  and  55  capable  of 

detachable  engagement  and  adapted  to  suit- 
ably retain  the  diaphragm  D,  the  outer  sec- 
tion 55  having  its  base  substantially  open 

25  in  order  to  permit  the  requisite  action  of 
the  diaphragm.  The  inner  section  54  is 
provided  with  a  central  opening  56  sur- 

rounded by  the  inwardly  disposed  sleeve  57 
Avhich  is  adapted  to  be  projected  within  the 

30  outer  extremity  of  the  elbow  50  and  held 
therein  through  the  medium  of  the  set  screw 
58  threaded  through  the  elbow  and  adapted 
to  bear  against  the  sleeve  57,  and  in  order 
to  positively  hold  the  sound  box  S  against 

35  independent  axial  movement  in  a  predeter- 
mined adjustment,  I  provide  the  sleeve  57 

with  the  longitudinally  disposed  groove  59 
into  which  the  set  screw  58  is  adapted  to  be 
accommodated,  as  is  believed  to  be  clearly 

40  shown  in  Fig.  9.  I  find  it  of  advantage  to 
have  the  groove  59  elongated  in  order  that 
the  sound  box  S  may  be  adjusted  relatively 
to  the  coacting  extremity  of  the  elbow  50, 
as  the  requirements  of  practice  may  dictate. 

45  In  order  that  the  sleeve  57  may  be  properly 
positioned  within  the  elbow,  it  is  to  be  ob- 

served that  the  bore  of  the  elbow  at  its 
outer  extremity  is  enlarged,  as  at  60,  Avhile 
the  opposite  extremity  of  the  bore  of  the 

50  elbow  is  enlarged,  as  a!t  61,  in  order  that  the 
arm  38  may  be  properly  engaged  therewith. 
I  also  find  it  of  advantage  to  have  the  outer 
marginal  portion  of  the  opening  56  of  the 
section  54  rounded,  as  indicated  at  62,  and 

55  to  also  have  the  outer  edge  63  of  the  shoul- 
der afforded  by  the  enlarged  portion  60 

rounded  so  that  interference  with  the  pas- 
sage of  sound  therethrough  is  substantially 

eliminated. 

60  Operatively  engaged  with  the  base  por- 
tion 64  of  the  section  55  of  the  sound  box  S 

is  the  butterfly  mounting  65  for  the  stylus 
arm  66  also  operatively  engaged,  in  a  con- 

ventional wav,  with  the  diaphragm  D.  As 
65  herein  embodied,  the  connection  between  the 

mounting  65  and  the  base  64  is  through  the 
medium  of  the  headed  members  67  in  thread- 

ed engagement  with  the  base  64  and  each 
having  interposed  between  the  head  thereof 
and  the  mounting  a  spring  washer  68  (Fig.   70 
12)  whereby  it  will  be  perceived  that  the 
stylus  arm  66  is  capable  of  requisite  rocking 
movement.  The  outer  extremity  69  of  the 
stylus  arm  66  is  enlarged  and  provided  with 
the  longitudinally  disposed  recess  70  (Fig.   75 
13)  adapted  to  receive  the  shank  71  of  the 
stylus  member  72,  and  said  enlargement  or 
head  69  is  also  provided  with  a  transverse 
recess  73  in  communication  with  the  recess 
70  and  through  which  is  disposed  the  set  83 
screw  74  adapted  to  contact  with  the  shank 
71  and  clamp  the  same  in  operative  position. 

The  stylus  member  72,  as  herein  embodied, 
is  in   the   form  of   an   interiorly  threaded 
socket    adapted    to    receive    the    exteriorly  85 
threaded  mounting  75  in  which  is  positioned 
a  jewel  stylus   76.     In  practice,   I   find  it 
of   advantage  to   provide  the   base   of   the 
mounting  75  and  the  base  portion  of  the 
stylus   member    72    with   the   openings    77  90 
whereby  it  will  be  perceived  that  upon  the 
application  of  the  mounting  75  within  the 
member  72,  there  will  be  no  compression  of 
air  which  I  have  found  in  practice  will  have 
a   tendency   to   affect   the   efficiency   of  my  95 
device. 

While  it  is  thought  to  be  self-evident  that 
the  elbow  50  is  capable  of  an  adjustment 
axially  of  the  arm  38,  I  wish  to  state  that 
this  arrangement  is  particularly  advanta-  100 
geous  as  it  permits  a  regulation  of  the  an- 

gle with  which  the  stylus  76  engages  the 
record  upon  the  table  19  whereby  the  qual- 

ity of  the  tone  may  be  materially  benefited 
in  accordance  with  the  character  of  the  rec-  105 
ord,  it  being  understood  that  my  sound  re- 

producing machine  may  be  employed  with 
equal  convenience  with  records  of  differing 
manufacturers. 

As  herein  embodied,   the  marginal  por-  110 
tions  of  the  diaphragm  D  are  projected  be- 

tween the  adjacent  edges  of  the  split  rubber 
ring  78  whereby  the  diaphragm  is  effectively 
maintained  against  engagement  with  any  of 
the  metallic  parts  of  the  sound  box.     By  115 
this  arrangement,  it  will  be  seen  that  the 
diaphragm  D   may  be  properly  assembled 
and  that  the  tubular  rubber  tube  78  serves 
to  effectively  protect  the  diaphragm,  as  here- 

inbefore stated,  against  contact  with  any  of  120 
the  metallic  parts  of  the  sound  box. 
From  the  foregoing  description,  it  is 

thought  to  be  obvious  that  a  sound  repro- 
ducing machine  constructed  in  accordance 

with  my  invention  is  of  an  extremely  sim-  125 
pie  and  comparatively  inexpensive  nature 
and  is  particularly  well  adapted  for  use  by 
reason  of  the  convenience  and  facility  with 
which  it  may  be  assembled,  and  it  will  also 
be  obvious  that  my  invention  is  susceptible  1*° 
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of  some  change  and  modification  without 
material  departure  from  the  principles  and 
spirit  thereof  and  for  this  reason  I  do  not 
wish  to  be  understood  as  limiting  myself  to 

5  the  precise  arrangement  and  formation  of 
the  several  parts  herein  shown  in  carrying 
out  nry  invention  in  practice. 

I  claim : 
1.  A  device  of  the  character  described  in- 

10  eluding  a  cabinet  provided  with  an  opening 
in  one  of  its  faces,  a  horn  within  the  cabi- 

net and  in  communication  with  the  opening, 
a  tubular  member  secured  to  the  cabinet  and 
surrounding  the   opening  therein,   a  sleeve 

15  rotatably  supported  by  the  tubular  member, 
a  tubular  supporting  arm  in  communication 
with  the  sleeve  and  capable  of  swinging 
movement  independently  thereof,  a  sound 
box  operatively  engaged  with  the  tubular 

20  arm,  and  means  carried  by  the  sleeve  co- 
acting  with  the  arm  for  holding  the  arm 
against  movement  independently  of  the 
sleeve. 

2.  A  device  of  the  character  described  in- 
25  eluding  a  cabinet  provided  with  an  opening 

in  one  of  its  faces,  a  horn  within  the  cabinet 
and  in  communication  with  the  opening,  a 
tubular  member  secured  to  the  cabinet  and 
surrounding  the   opening  therein,   a  sleeve 

30  rotatably  supported  by  the  tubular  member, 
a  tubular  supporting  arm  in  communication 
with  the  sleeve  and  capable  of  swinging 
movement  independently  thereof,  a  sound 
box  operatively  engaged  with  the  tubular 

35  arm,  and  a  sliding  member  carried  by  the 
sleeve,  said  tubular  arm  being  provided  with 
a  cavity  to  receive  the  sliding  member  when 
moved  in  one  direction  for  holding  the  arm 
against  swinging  movement  independently 

40  of  the  sleeve. 
3.  A  device  of  the  character  described 

comprising  a  cabinet,  a  tubular  member  se- 
cured to  a  face  thereof,  a  horn  within  the 

cabinet  in  communication  with  the  tubular 

45  member,  said  tubular  member  being  pro- 
vided with  an  interior  annular  shoulder,  a 

sleeve  disposed  within  the  tubular  member 
nnd  provided  Avith  an  annular  shoulder  un- 

derlying the  interior  shoulder  of  the  sleeve 
50  and  provided  with  a  head  overlying  the 

outer  face  of  the  tubular  member,  anti-fric- 
tion means  interposed  between  the  opposed 

faces  of  the  shoulders  of  the  tubular  mem- 
ber and  the  sleeve,  anti-friction  means  in- 

55  terposed  between  the  outer  face  of  the  tubu- 
lar member  and  the  adjacent  face  of  the 

head,  a  tubular  arm  carried  by  the  sleeve 
and  in  communication  therewith,  and  a 
sound  box  carried  by  the  arm. 

4.  A    device   of   the   character  described  60 

comprising  a  cabinet,  a  tubular  member  se- 
cured to  a  face  thereof,  a  horn  within  the 

cabinet  in  communication  with  the  tubular 

member,   said   tubular  member   being  pro- 
vided with  an  interior  annular  shoulder,  a  65 

sleeve  disposed  within  the  tubular  member 
and  provided  with  an  annular  shoulder  un- 

derlying the  interior  shoulder  of  the  sleeve 
and   provided   with   a   head   overlying   the 
outer  face  of  the  tubular  member,  anti-fric-  70 
tion  means  interposed  between  the  opposed 
faces  of  the  shoulders  of  the  tubular  mem- 

ber and  the  sleeve,  anti-friction  means  inter- 
posed between  the  outer  face  of  the  tubular 

member  and  the  adjacent  face  of  the  head,  a  75 
tubular  arm  carried  by  the  sleeve  and  in 
communication  therewith,  and  a  sound  box 
carried  by  the  arm,  the  shoulder  of  the  sleeve 
being  capable  of  removal. 

5.  A  device  of  the  character  described  in-  so 
eluding  a  cabinet  provided  with  an  opening 
in  one  of  its  faces,  a  horn  in  communication 
with  the  opening,  a  barrel  secured  to  the 
casing  and  surrounding  the  opening  there- 

in, a  tubular  member  within  the  barrel  and  85 
capable  of  longitudinal  movement  independ- 

ently of  the  barrel  and  provided  with  a  lon- 
gitudinally disposed  rack,  a  sleeve  rotatably 

supported  by  the  tubular  member,  a  tubular 
supporting  arm  in  communication  with  the  90 
sleeve,  a  sound  box  operatively  engaged 
with  the  arm,  and  a  pinion  carried  by  the 
barrel  in  mesh  with  the  rack  of  the  tubular 
member  for  imparting  endwise  movement 
to  the  tubular  member.  95 

6.  A  device  of  the  character  described  in- 
cluding a  cabinet  provided  with  an  opening 

in  one  of  its  faces,  a  horn  in  communication 
with  the  opening,  a  barrel  secured  to  the  cas- 

ing and  surrounding  the  opening  therein,  a  100 
tubular  member  within  the  barrel  and  ca- 

pable of  longitudinal  movement  independ- 
ently of  the  barrel  and  provided  with  a  lon- 

gitudinally disposed  rack,  a  sleeve  rotatably 
supported  by  the  tubular  member,  a  tubular  105 
supporting  arm  in  communication  with  the 
sleeve,  a  sound  box  operatively  engaged  with 
the  arm,  and  a  pinion  carried  by  the  barrel 
in  mesh  with  the  rack  of  the  tubular  mem- 

ber carried  by  the  barrel,  for  imparting  end-  110 
wise  movement  to  the  tubular  member,  said 
pinion  projecting  exteriorly  of  the  barrel. 

In  testimony  whereof  I  hereunto  affix  my 
signature  in  the  presence  of  two  witnesses. 

ANNIE  W.  SCHMIDT. 
Witnesses : 

Charles  W.  Hodson,  ft 
Nellie  M.  Hodson. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  H.  ITnder- 

hill,  a  citizen  of  the  United  States,  resid- 
ing at  Boston,  in  the  county  of  Suffolk  and 

5  State  of  Massachusetts,  have  invented  an 
Improvement  in  Phonographs,  of  which  the 
following  description,  in  connection  with  the 
accompanying  drawings,  is  a  specification, 
like  letters  on  the  drawings  representing  like 

10  parts. 
My  invention  consists  in  improvements  in 

sound  reproducing  or  sound  recording  ma- 
chines. 

Many  features  of  my  invention  have  use- 
15  ful  application  to  various  types  of  such  ma- 

chines, including  those  employing  hut  a  sin- 
gle record,  but  my  invention  is  particularly 

applicable  and  is  herein  illustrated  with  ref- 
erence to  one  type  of  multiple  record  ma- 

20  chine  employing  a  plurality  of  cylindrical 
records  adapted  automatically  and  succes- 
sivelv  to  be  brought  into  reproducing  or  re- 

cording relation  with  reference  to  suitable 
reproducing   or   recording   mechanism,   the 

25  latter  being  caused  automatically  to  traverse 
the  face  of  each  record  as  the  same  is  pre- 
sented. 
My  invention  will  be  best  understood  by 

reference  to  the  following  desci'iption  when 
30  taken  in  connection  with  the  accompanying 

illustration  of  one  specific  embodiment, 
which,  it  will  be  understood,  represents  but 
a  single  form  thereof,  while  its  scope  will 
be  more  particularly  pointed  out  in  the  ap- 

35  pencled  claims. 
In  the  drawings, — Figure  1  is  a  central 

vertical  section  partially  broken  away,  show- 
ing the  principal  operating  parts  of  a  phono- 

graph embodying  one  form  of  my  inven- 
40  tion:  Fig.  2  is  a  plan  showing  principally 

the  sound  box  traversing  mechanism  in  the 
phonograph  illustrated  in  Fig.  1;  Fig.  3  is 
a  detail  of  the  mechanism  for  lowering  the 
sound  box  on  its  return  to  its  initial  posi- 

45  tion;  and  Fig.  4  is  a  side  elevation,  partially 
broken  away,  of  the  instrument  shown  in 
Fig.  1. 

In  the  drawings,  for  illustrative  pur- 
poses. T  have  shown  the  various  features  of 

50  my  invention  embodied  in  a.  multiple  record 
phonograph  (Figs.  1  to  4),  employing  a 
series  of  record  cylinders  a  which  may  be 
of  any  usual  or  ordinary  type. 

The  term  "phonograph"  I  herein  employ 

in  its  generic  sense  to  signify  a  machine  of  55 
any  type  for  producing  or  reproducing 
sounds,  it  being  immaterial  whether  such 
machine  is  of  the  graphophone  or  gramo- 

phone type,  or  whether  it  employs  cylindri- 
cal, disk  or  other  records.  60 

The  several  records  are  held  in  a  holding 
device  B,  of  any  suitable  form  or  construc- 

tion. In  the  described  form  of  my  invention 
the  holding  device  B  is  provided  with  a  flat 
and  rigid  base  b,  the  lateral  edges  of  which  65 

rest  upon  sets  of  flanged  roller  supports  b', 
journaled  at  either  side  and  either  end  of 
the  frame  A  of  the  machine  (Figs.  1  and  4) , 
and  along  which  the  holder  may  be  intermit- 

tently moved  while  guided  thereby  for  the  70 
playing  of  the  successive  records. 

The  base  of  the  holder  is  provided  with  a 

bottom   b2   preferably   formed   with   corru- 
gations  or   otherwise,   to   provide   suitable 

separate  compartments  for  the  several  cy-  75 
lindrical  record  shells,  which,  as  shown  in 
Fig.  4,  rest  in  the  separate  depressions  of 

the  corrugated  bottom  strip  b2.     The  cor- 
rugated strip  b2,  may  be  of  sheet  metal  or 

papier  mache  or  any  other  suitable  material,  80 
and  is  preferably  lined  with  felt,  or  other 
soft  substance  to  prevent  injury  to  the  rec- 

ord surfaces.     At  each  side  of  the  bottom 

strip  b2,  where  the  depressions  or  corruga- 
tions are  formed,  there  is  a  provided  a  small  85 

up-turned  lip  or  flange  b3,  which  overlies  the 
end  of  the  record,  preventing  thereby  material 
longitudinal  displacement  of  the  same,  such 
flange,  however,  in  this  particular  type  of 
machine,  for  a  purpose  to  be  described,  being  90 
preferably  of  a  height  insufficient  to  cover 
any  portion  of  the  open  end  of  the  record 
sleeve.     Engaging  with  the  upper  edges  of 

the  base  plate  5,  are  guide  rollers  b*,  which 

cooperate  with  the  rollers  b' ',  to  keep  the  95 record  holders  in  horizontal  alinement. 
The  record  holder  may  be  made  of  any 

desired  length  or  capacity,  or,  if  desired, 
may  be  made  in  sectional  lengths  and  added 
one    to    another    as    increased    capacity    is  100 
wanted. 

Between  the  playing  of  one  record  and  the 
subsequent  playing  of  the  next,  the  holder  is 
shifted  one  step  forward  upon  the  roller  sup- 

ports to  bring  the  next  record  in  approxi-  105 
mate  operative  position  and  to  withdraw  the 

preceding  record  therefrom.  For  this  pur- 
pose there  is  provided  any  suitable  moving 
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mechanism,  the  same,  herein,  however,  con- 
sisting simply  of  the  weight,  W,  which  is 

connected  to  the  cord  c  (Fig  4) ,  passing  over 

the  pulley  c',  and  fastened  to  the  base  of  the 
5  holder  at  c2,  near  its  rear  end.  This  con- 

stantly acts  to  draw  the  holder' forward  and, 
b}'  cooperating  with  locking  and  position- 

ing devices  which  intermittently  release  the 
holder,  the  latter  is  fed  forward  at  appro- 

10  priate  intervals  through  a  step  by  step 
movement. 

The  holder  is  positioned  by  means  of  an 

underlying  locking  bar  b5,  attached  by  hang- 
ers &6,  to  the  under  side  of  the  base,  which 

15  bar  is  provided  with  apertures  b\  placed  at 
intervals  corresponding  to  the  intervals  sep- 

arating the  successive  records  in  the  holder. 
When  the  holder  is  moved  to  bring  the 

record  in  proximity  to  its  operative  position, 

20  the  aperture  b7  is  entered  by  the  end  of  a 
positioning  rod  <$,  which  stops  further  move- 

ment of  the  holder  and  there  retains  it  until 
the  said  rod  is  withdrawn.  This  rod  is  with- 

drawn after  a  record  has  been  played  by  any 
25  suitable  automatic  means.  As  illustrative 

of  one  way  of  accomplishing  this  I  have 
shown  the  electro-magnet  E,  located  beneath 
the  holder  in  a  substantially  central  posi- 

tion.    On  the  completion  of  the  playing  of 
30  a  record,  this  magnet  is  energized  through 

means  hereinafter  described,  causing  the  at- 
traction of  its  armature  e,  attached  to  the 

sliding  rod  e' ,  said  armature  being  normally 
held  away  from  the  poles  of  the  magnet  by 

35  the  compression  spring  e2.  The  opposite  end 
of  the  sliding  armature  rod  is  jointed  to  the 

upright  lever  d2,  pivoted  on  the  machine frame  so  that  the  described  movement  of  the 
armature  causes  this  lever  to  engage  with 

40  the  collar  d3  upon  the  locking  rod  d,  with- 
drawing the  latter  from  the  aperture  in  the 

locking  bar  I>5,  freeing  the  holder  for  ad- 
vance movement. 

Referring  now  more  particularly  to  the 
45  means  for  supporting  and  rotating  the  rec- 

ords: the  same  may  be  constructed  in  vari- 
ous ways,  having  regard  to  the  type  of  rec- 
ords employed  or  the  shape  or  construction 

of  the  holder  used.    I  have  herein  shown  the 

50  supporting  and  rotary  means  combined  in 
cooperating  rotatable  end  supports,  /  and 

/'.  Herein  these  are  slidably  mounted  with 
and  upon  spindles  f2,  /3,  for  longitudinal 
movement  toward  and  away  from  the  ends 

55  of  the  record  and  are  bell-shaped  in  form, 
slightly  rounded  at  the  ends,  and  so  formed 
that  they  may  readily  enter  the  open  ends 
of  the  record  sleeves  and,  while  lifting  the 
record  free  from  its  holder  and  alining  it 

80  in  its  operating  position  by  the  enforced 
wedging  action,  also  clasp  the  record  at  its 
ends,  so  as  rotatably  to  hold  it  for  coopera- 

tion with  the  sound  box  which  is  lowered 

at  the  appropriate  time  into  operative  rela- 
65   tion  thereto. 

Rotation  of  the  record  may  be  effected 
through  either  or  both  of  the  end  supports 
or  through  separate  driving  devices,  if  de- 

sired, but  herein  the  end  support  /  is  a 

driven,  and  the  support  f2  an  idle  or  bear-  70  | 
ing   member   only.      For   this   purpose   the  ' 
spindle  /"  of  the  support  /  has  a  sliding 
movement  in  the  sleeve  /4,  but  is  keyed 
thereto  to  rotate  therewith,  the  said  sleeve, 

however,  being  journaled  in  the  frame  where  ' 
shown  and  also  upon  an  exterior  arm  not 
visible  in  Fig.  1,  and  being  provided  with 

ball  thrust  bearings  /5.  To  the  driving  sleeve 
is  secured  the  fly  Avheel  /",  upon  which  is 
formed  the  driving  pulley  f  which  has  con-  20 
nection  by  a  belt  with  any  suitable  source  of 
driving  power,  the  fly  wheel  tending  to  keep 
constant  the  speed  of  rotation  of  the  sup- 

port /,  while  being  clutched  to  and  un- 
clutched  from  successive  records  and  tend-  85 
ing  therefore  to  start  up  the  new  record  in- 

stantly at  its  normal  speed. 
The  outer  end  of  the   driving  sleeve  p. 

carries  the  grooved  collar  /8,  which  is  at- 
tached to  the  spindle  f2  by  a  pin  working  90 

in  a  slot  in  the  sleeve,  so  that  the  collar  turns 
with  the  latter  but  may  be  moved  longitudi- 

nally to  cause  longitudinal  movement  of  the 

end  support.     The  spindle  /3  for  the  oppo- 
site end  support  f  being  also  slidably  and  85 

rotatably   mounted   in  the   frame,   has   the 

grooved  collar  /°  secured  thereto,  by  which 
it    may   also   be   given   sliding   movement. 

With  the  grooves  of  the  collars  /8  and  f° 
respectively  are  engaged  the  yoke  levers  /10  10C 
and  f11,  the  former  pivoted  at  f12  upon  the 
frame,  and  the  latter  at  f13.     The  lever  /10 
is  normally  drawn  by  the  adjustable  tension 

spring  /14,  to  move  the  end  support  /  in- 
wardly toward  the  record  end.     When  the  105 

magnet   E   is  energized,  however,   and  the 
end  of  the  latch  rod  d  withdrawn  from  the 

locking  bar  65,  the  opposite  end  of  the  rod 
engages  the  lever  f10,  and  forces  it  in  the 
opposite  direction,  withdrawing  the  end  sup-  HO 
port  /,  from  the  open  end  of  the  record.    Si- 

multaneously the   other  end  support  /'   is 
withdrawn  from  the  opposite  open  end  of 
the  record  by  swinging  movement  of  the  piv- 

oted lever  f11  which,  at  its  lower  end,  is  at-  115 
tachecl  to  the  armature  e  by  the  short  link 

f15.    It  will,  therefore,  be  clear  that  on  the 
energization  of  the  magnet  E  and  release  of 
the  holder  for  its  advance  movement,  each 

end   support  is   simultaneously   withdrawn  I20 
freeing  the  record  and  restoring  it  to  the 
holder  by  permitting  it  to  gravitate  to  its 
seat  thereon.    During  advance  of  the  holder,         $  | 
the  end  supports  are  held  sufficiently   pe- 
tracted  to  clear  the  record  ends  by  the  action  126 
of  the  locking  bar   bB,  the  face  of  which 
slides  along  the  end  of  the  locking  rod  d, 
pressing  the  latter  back  and  holding  both 
end  supports  withdrawn  until  the  next  aper- 

ture is  reached  and  the  next  record  brought  1S0 
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into  the  desired  position.  At  that  instant 
the  locking  rod  moves  into  the  aperture  of 
the  lucking  bar,  releasing  the  end  supports, 
which  are  then  caused  to  enter  the  open  ends 

5  of  the  next  record,  and  in  a  like  manner  lift 
it  free  from  its  support  and  there  rotatably 
hold  it  in  alinement  for  the  cooperating  ac- 

tion of  the  sound  box. 

The  sound-box  G,  stylus,  and  other  parts 
10  connected  therewith,  may  be  of  any  suitable 

or  usual  construction  and  the  same  are  ac- 
cordingly not  shown  and  illustrated  in  de- 

tail. 

The    sound-box,    however,    is    supported 
15  upon  an  arm  g.  attached  to  a  sleeve  g\  the 

latter  having  sliding  movement  upon  the  rod 
g2.  For  the  forward  or  reproducing  move- 

ment of  the  sound-box,  there  is  provided  the 
underlying    fine    threaded    feed    screw    g3, 

20  which  is  adapted  to  engage  with  the  nut  <74, 
attached  to  the  under  side  of  the  arm  g. 
For  the  return  movement  of  the  sound-box, 
there  is  provided  the  over-lying  coarse 
threaded  feed  screw  g5,  adapted  to  engage 

25  with  the  nut  gc\  upon  the  upper  side  of  the 
arm  g.  These  screws  are  given  constant  ro- 

tative movement  through  suitable  gearing 
(not  shown)  driven  from  the  sleeve  /*. 
During  the  playing  of  the  record  the  arm 

30  is  depressed,  as  shown  in  full  lines  in  Fig. 

4,  and  through  engagement  with  its  nut  g* 
with  the  screw  g3,  is  fed  gradually  toward 
the  end  of  the  record.  When  the  sound-box 
reaches  the  desired  point  in  its  travel,  it  is 

35  automatically  lifted  by  movement  of  the 
cam  shelf  A,  which  extends  the  width  of  the 
machine,  and  is  eccentrically  mounted  in  the 
frame  thereof.  This  cam  shelf  has  the  arm 

A'  (Fig.  4)  linked  to  the  lever  A2,  the  latter 
40  pivoted  at  A3  and  connected  with  the  arma- 

ture A*  of  a  magnet  H,  which  is  energized  to 
attract  its  armature  and  lift  the  cam  shaft 

when  the  playing  of  the  record  is  completed. 
The  lifting  of  the  sound-box  disengages 

45  the  nut  g*  from  the  forward  feed  screw  g3, 
and  causes  engagement  of  the  nut  g6  with 
the  coarse  threaded  return  screw  g5.  When 
this  takes  place,  the  sound-box,  with  its  at- 

tached  arm  thereupon,   reverses   its   move- 
50  merit  and  travels  toward  its  initial  position, 

being  held  in  its  elevated  position  during  its 
travel  thereto  by  the  cam  shelf  A. 

The  magnets  H  and  E  may  be  energized 
in  any  suitable  way,  but  preferably  energi- 

55  zation  is  effected  by  a  contact  maker  carried 
by  the  sound-box  or  its  arm.  In  Fig.  2  I 
have  shown  the  contact  maker  j  adjustabty 
carried  by  the  arm  q  and  adapted  to  engage 

with   the    movable   resilient   contact   /',    to 
60  force  the  same  against  the  stationary  con- 

tact j2,  to  close  a  circuit  (not  shown) 
through  which  current  is  supplied  to  ener- 

gize the  two  magnets  H  and  E.  The  mo- 
ment this  takes  place,  which  will  be  when 

65   reproduction  of  the  record  has  been  com- 

pleted, the  sound  box  is  instantly  elevated 
and  starts  on  its  return  movement,  while  the 
record,  released  from  its  end  supports,  is  re- 

stored to  the  holder  and  the  latter  advances 
one  step  to  present  a  fresh  record,  which  in  70 
turn  is  engaged  by  the  end  holders  and 
alined  in  preparation  for  the  return  of  the 
sound-box. 

The  cam  shelf  A  is  locked  in  its  elevated 

position  by  the  pin  k  carried  by  the  spring  75 

pressed  swinging  arm  k' ;  the  pin  k  entering 
a  corresponding  depression  in  the  machine 
frame.    The  shelf,  therefore,  remains  in  this 
position  until  the  sound-box  approaches  its 
initial   position,  Avhen,   at  the   appropriate  80. 
time,  the  arm  g  engages  the  upright  end  of 

the  arm  A',  and,  as  the  sound-box  advances, 
causes  withdrawal  of  the  pin  from  its  de- 

pression in  the  machine  frame.     The  cam 
shelf  thereupon  immediately  drops  to  the  85 
full  line  position  in  Fig.  4,  causing  the  en- 

gagement of  the  stylus  with  the  fresh  record 
and  a  repetition  of  its  preceding  movement. 

In  the  machine  described,  it  will  be  ob- 
served that  the  cylindrical  records  require  90 

no    supporting    mandrels,    but    that    when 
played  they  are  supported  by  the  rotatable 
end  supports,  which  act  also  to  free  them 
from  the  holder.     It  will  also  be  observed 

that   the   wedging  action  of  the  end  sup-   95 
ports  effects  not  only  a  lifting  or  freeing  of 
the  record  from  the  holder  and  a  driving  en- 

gagement between  the  rotary  support  and 
the  record  but  also  an  automatic  centering 
or  alining  of  the  record  with  reference  to  its   100 
desired  axis  of  rotation  which  naturally  fol- 

lows from  the  shape  of  the  supports  /  and  /'. 
If  desired,  the  individual  records  might 

be  provided  each  with  a  usual  or  suitable 
mandrel  support,  and  the  record  be  freed  105 
from  its  holder  by  the  engagement  of  the 
end  supports  with  the  mandrel  rather  than 
the  record  directly.  Where  such  mandrels 

are  employed,  it  is  also  within  my  inven- 
tion to  rest  the  individual  records  each  in  HO 

the  holder  by  causing  the  mandrel  instead 
of  the  record  to  be  held  loosely  by  the 
holder,  the  mandrel  and  record,  however, 

being  preferably  freed  therefrom  when  en- 
gaged by  the  end  support  or  supports.  H5 

When  employing  records  with  or  without 
individual  mandrels  or  other  like  supports, 
my  invention  may  be  applied  to  any  suitable 
type  of  holder  whether  the  same  consists  of 
a-wholly  movable  magazine  or  one  which  is  12° 
partly  stationary  and  partly  movable,  or 
whether  it  consists  of  a  partly  or  wholly 
flexible  earner  such  as  a  link  or  chain  holder 
or  holders. 

So  far  as  I  am  aware,  I  am  the  first  to  125 
provide  a  phonograph  having  a  record  rest, 
a  stylus,  and  means  for  gripping:  and  rotat- 

ing a  record  in  operative  relation  to  the 

stylus,  the  said  means  also  operating1  to  free 
the  record   from  its  rest,  and  I  desire  to  130 
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claim  the  same  broadly,  it  being  evident  that 
the  record  may  be  of  the  cylindrical,  disk  or 
other  form. 

While  I  have  shown  and  described  one 
5  embodiment  of  my  invention  in  detail,  and 

have  referred  to  its  application  to  a  particu- 
lar type  of  machine  and  a  particular  class 

of  records,  it  is  to  be  understood  that  the 
same   is   not   limited   in   its   application   to 

10  :;i!ch  V  machine  and  such  records  only  or  to 
the  details  or  relative  arrangement  of  parts 
disclosed,  but  that  wide  departures  there- 

from may  be  made  without  deviating  from 
the  spirit  of  the  invention. 

15       Claims: 
1.  A  phonograph  having  record  holding 

means  for  loosely  holding  a  record  and  rec_- 
ord.rotating  means  for  engaging  the  record 
and  shifting  it  from  the  holder  into  opera- 

20  tive  position. 
2.  A  phonograph  having  a  record  rest,  a 

stylus,  and  means  fpr  gripping  and  rotating 
a,  record-  in  operative  relation  to  the  stylus, 
the  said  means  also  operating  to  free  the 

25  record  from  its  rest. 
3.  A  multiple  record  phonograph  having 

record  holding  means  wherein  the  record 
shells  rest  upon  their  Faces  and  record  ro- 

tating means  fpy  successively  engaging  the 
30  several  records  and  shi f tingL-each. J .ntQ-an 

operative  .position. 
k  A  multiple  phonograph  having  record 

engaging  means  for  engaging  individual 
records  and  rotating  the  same  relatively  to 

35  a  sound  box  stylus,  holding  means  for  loosely 
holding  a  plurality  of  records,  said  records 
resting  in  the  holding  means  on  their  out- 
sixLa~£acfiS,  snd  means  for  moving  said  Eold- 
ing  means  relatively  to  the  engaging  means 

40  to  bring  the  records  individually  within  the 
action  of  the  latter. 

5.  A  multiple  record  phonograph  having 
a  stylus  means  for  engaging  and  supporting 
a  cylindrical  record  while  the  latter  is  en- 

45  gagecTby  said  stylus,  means  for  loosely  hold- 
ing a  plurality  of  such  records,  said  records 

resting  in  the  holding  means  on  their  out- 
side faces,  and  for  presenting  the  same 

while  in  said  holding  means  to  the  action  of 
50  said  engaging  and  supporting  means. 

6.  A  multiple  record,  phonograph  having 

stylus  mechanism,  means  for  holding  cylin- 

dxical  records,  loosely  while  resting  on  "their outside  facesTand  means  for  moving  a  rec- 
55  ord  transverse  to  the  axis  of  record  rotation 

for  presenting  it  to  the  stylus  mechanism. 
7.  A  phonograph  employing  a  cylindrical 

record  and  having  a  pair  of  tapered  end"* supports  and  means  for  causing  them  auto- 
60  matically  to  enter  and  engage  with  the  op- 

posite open  ends  of  the  record. 
8;  A  multiple  record  phonograph  employ- 

ing cylindrical  records  and  having  record 
holding  means,  means  for  engaging  the  in- 

6*  dividual  records,  and  shifting  the  same  from 

the  record  holding  means  each  record  being 
supported  solely  by  said  record  engaging 

means, "when  in  operative  position. 
9.  A  multiple  record  phonograph  employ- 

ing cylindrical  records  having  holding 
means  for  loosely  holding  a  plurality  of 
records,  means  for  presenting  said  records 
in  operative  relation  to  the  sound  reproduc- 

ing or  sound  recording  mechanism,  oppo- 
sitely movable  end  engaging  devices  for  en- 

gaging the  ends  of  said  records  and  freeing 
them  from  the  holding  means. 

10.  A  multiple  record  phonograph  hav- 
ing a  holder  for  loosely  holding  a  plurality 

of  records  and  an  axially  movable  bell- 
shaped  record  support  adapted  to  enter  the 
Open  end  of  the  jecprd  and  lift,  tha  same 
out  of  its  holder. 

11.  A  multiple  phonograph  having  means 
for  holding  a  plurality  of  records,  means  to 

present  them  successively  in  operative  posi- 
tion and  a  common  movable  support  for  said 

records  when  in  operative  position  adapted 
by  its  movement  to  receive  said  records  for 
rotation  and  shift  them  from  the  holder. 

12.  A  multiple  record  phonograph  hav- 
ing means  for  holding  a  plurality  of  records 

and  presenting  them  successively  in  opera- 
tive position  and  tapered  end-engaging 

means  for  engaging  the  end  of  a  record  thus 

presented. 13.  A  multiple  record  phonograph  hav- 
ing means  for  holding  a  plurality  of  cvlin- 

dji££LiS£.Q.rii  shells,  and  record  supporting 
and  shifting  means  engaging  directly  with 
the  walls  of  the  record  shells  to  place  and 

maintain  successive  records  in  operative  po- 
sition. 

li.  A  multiple  record  phonograph  having 

stylus  mechanism,  means  for  loosely  hold- 
ing a  plurality  of  cylindrical  records  said 

records  resting  upon  their  sides  m  said  hold- 
ing  means,  and  means  for  successively  pre- 

senting said  records  to  the  stylus  mecha- 
nism and  causing  rotation  thereof  Avhile 

supported  at  the  end  walls  of  the  record 
shells. 

15.  A  multiple  record  phonograph  hav- 
ing a  rota  table  record  support,  a  series  of 

records  and  supporting  means  causing 
travel  of  the  individual  members  of  the 

series  in  sufficient  proximity  to  said  sup- 
port to  be  engaged  thereby  and  shifted  free 

from  the  supporting  means. 
16.  A  multiple  record  phonograph  having 

means  for  holding  a  plurality  of  eylindricaL 

records,  shifting  means  to  bring  said"  rec- ords  to  an  approximate  operative  position, 
and  means  engaging  with  the  walls  of  the 
record  shells  to  shift  them  to  an  exact  oper- 

ative position  in  a  direction  transverse  to 
the  axes  of  the  record  shells. 

17.  A  multiple  record  phonograph  hav- 
ing means  for  holding  a  plurality  of  cjlin- 

drical   record   shells,   means   to   move  said 
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holder  to  bring  said  shells  successively  into 
an  approximate  operative  position  and 
means  engaging  with  the  walls  of  the  rec- 

ord shells  to  lift  them  above  the  holder  to 
5  an  exact  operative  position. 

18.  A  multiple  record  phonograph  having 
record  holding  means  in  which  the  rjacord 
shells  are  held  loosely,  means  for  bringing 
successive  records  into  an  approximate  oper- 

10  ative  position,  and  means  engaging  with  the 
;\yjdls_cJLJi^- rm2rd  shells  for  freeing  the 
same  from  said  holding  means  and  permit- 

ting rotation  thereof  without  substantial 
change  in  position. 

15       19.  A  phonograph  having  record-holding 
means  on  which  the  record  shell  rests  loosely 

upon    its    outer    face,   and   record-rotating 
meansjm-  engaging^and  shifting  the  record. 

J      20.  A  multiple  phonograph  haying  a  box- 
20  like  holder,  a  plurality  of  records  loosely 

held  therein,  and  means  for  engaging  thel 
record  and  freeing  it  from  the  holder  with- 1 
out  substantial  longitudinal  displacement.    / 

21.  A  multiple  record  phonograph  having 
record-holding  means,  and  means  engaging  25 

the  -ffiaUsjaf.  the^ record  for  freeing  the  same 
from  the  holder  without  substantial  longi- 

tudinal displacement  relatively  to  the  holder. 
22.  A  multiple  record  phonograph  having 

record-holding  means,  and  means  to  engage 
a  record  and  lift  it  slightly  above  the  holder 
to  free  the  same  from  the  holder  without 
substantial  lateral  displacement  therefrom. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence 
of  two  subscribing  witnesses. 

GEORGE  H.  UKDEKHILL. 
Witnesses : 

Thomas  B.  Booth, 
Edith  E.  Chapman. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  June  25,  1909.     Serial  No.  504,247. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  H.  J.  Haines,  a 

citizen  of  the  United  States,  residing  at  the 

city  of  New  York,  in  the  borough  of  Man- 
5  hattan  and  State  of  New  York,  have  invent- 

ed certain  new  and  useful  Improvements  in 
Machines  for  Recording  and  Reproducing 
Sound,  of  which  the  following  is  a  full, 
clear,  and  exact  description. 

10  This  invention  relates  to  sound  reproduc- 
ing apparatus  of  any  sort  where  a  record 

medium  is  continuously  rotated,  and  a  sound 
recording  or  reproducing  device  is  displaced 
gradually   over   the   surface   of   the   record 

15  medium.  A  spring  or  other  motor  has  been 
ordinarily  employed  for  rotating  the  record 
medium,  and  displacing  the  sound  record- 

ing or  reproducing  device. 
The  essence  of  the  present  invention  con- 

20  sists  in  utilizing,  for  the  purpose  of  storing 
all  the  necessary  power  in  the  driving  spring 
or  motor,  the  return  movements  which  are 
necessarily  imparted  from  time  to  time  to 
the  sound  recording  or  reproducing  device 

25  in  repositioning  the  latter  at  the  commence- 
ment of  the  record. 

From  another  aspect  the  present  inven- 
tion consists  in  a  mechanism  having  a  spring 

motor  driving  one  part  having  a  compara- 
30  tively  rapid  rotation  and  another  part  hav- 

ing a  very  slow  rectilinear  displacement, 
and  restoring  the  power  of  the  spring  when- 

ever required  by  the  mere  act  of  returning 
the  rectilinearly  displaced  part  to  its  ini- 

35  tial  position. 
A  second  feature  of  the  invention  relates 

to  what  I  term  a  "  releasable  grip  connec- 
tion "  between  a  sound  recording  or  repro- 

ducing device  and  the  means  whereby  the 
40  movements  of  such  device  re-tension  the 

driving  motor.  The  purpose  of  this  "  slip 
connection  "  is  to  permit  a  free  movement  of 
the  sound  recording  and  reproducing  device 
independently  of  and  without  disturbing  the 

45  driving  motor  after  the  latter  has  been  ten- 
sioned. 

A  still  further  feature  or  object  of  the  in- 
vention is  to  provide  for  the  foregoing  actu- 

ations without  in  any  case  injuring  the  rec- 
50  ord  medium  by  improper  relative  move- 

ments of  the  sound  recording  and  reproduc- 
ing device  thereon.  For  this  purpose  I  pro- 

vide for  lifting  the  sound  recording  or  re- 

producing device  away  from  the  record  me- 
dium an  instant  before  the  same  is  moved  55 

under  any  circumstances,  except  in  the  par- 
ticular case  of  its  normal  gradual  move- 

ment caused  by  the  operation  of  the  machine 
in  recording  or  reproducing  sound.  As  will 
later  appear,  I  also  provide  a  particularly  60 
advantageous  form  of  spring  motor  and  a 
particularly  efficient  clutch  which  secures 
the  slip  connection  above  referred  to. 

Among  still  further  features  of  the  in- 
vention are  the  mechanism  which  I  have  65 

shown  for  returning  the  sound  recording  or 
reproducing  device  and  means  for  establish- 

ing a  flexible  sound  connection  therefrom  to 
a  stationary  sound  tube.  I  also  provide  a 
novel  form  of  governor,  and  a  stop  motion  70 
associated  therewith. 
With  these  various  and  other  objects  in 

view  my  invention  consists  in  the  features 
of  construction  and  combination  as  hereinaf- 

ter set  forth  and  claimed.  75 

In  the  drawings:  Figure  1  is  a  front  ele- 
vation of  a  sound  reproducing  apparatus 

embodying  the  principles  of  my  invention. 
Fig.  2  is  a  similar  view  showing  the  sound 
recording  or  reproducing  device  at  the  com-  80 
mencement  of  a  record.  Fig.  3  is  a  top  or 
plan  view  of  the  same  with  the  parts  in  the 
relation  shown  in  Fig.  1.  Fig.  4  is  a  hori- 

zontal sectional  view.  Fig.  5  is  a  vertical 
sectional  view  on  the  line  II — II  of  Fig.  1,  85 
looking  in  the  direction  of  the  arrow.  Fig. 
6  is  a  sectional  view  of  the  clutch  which  con- 

stitutes what  I  have  referred  to  as  a  "  slip 
connection."  Fig.  7  is  a  sectional  view  on 
the  line  VII — VII  of  Fig.  6  looking  in  the  90 
direction  of  the  arrow;  and  Fig.  8  is  a  sec- 

tion on  the  line  VIII— VIII  of  Fig.  6.  Fig. 
9  is  a  partly  diagrammatic  sectional  view 
showing  the  sound  recording  or  reproducing 
device  raised  away  from  the  record  medium.  95 
Fig.  10  is  a  similar  view  showing  the  sound 
recording  or  reproducing  device  in  place 
upon  the  record  medium.  Fig.  11  is  a  sec- 

tional view  on  the  line  XI — XI  of  Fig.  10. 
Fig.  12  is  a  vertical  sectional  view  of  the  100 
spring  motor.  Fig.  13  is  a  section  on  the 
line  XIII— XIII  of  Fig.  12.  Fig.  14  is  a 
similar  view  with  some  of  the  parts  re- 

moved. Fi£.  15  is  a  section  on  the  line 
XV— XV  of  Fig.  14.  Fig.  16  is  a  section  105 
on  the  line  XVI — XVI  of  Fig.  12  looking  in 
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the  direction  of  the  arrow.    Fig.  17  is  a  sec-     trate.     One  of  the  sleeves  26  has  a  rigid 
central    upward]y    projecting    web    28    on tion  on  the  line  XVII— XVII  of  Fig.  1 

looking  in  the  direction  of  the  arrow.  Fig. 
18  is  a  detail  view  of  part  of  the  driving 

5  train  including  the  stop  motion  therefor. 
Fig.  19  is  a  side  elevation  showing  certain 
modifications.  Fig.  20  shows  a  detail  of  the 
spring  motor. 

Beferring  to  the  drawings  in  Avhich  like 
10  parts  are  designated  by  the  same  reference 

sign,  1  denotes  a  record  medium  adapted  to 
be  continuous!}'  rotated,  and  2  indicates  a 
recording  or  reproducing  device  adapted  to 
have  a  slow  rectilinear  displacement  over  the 

15  surface  of  the  record  medium  1.  In  the 
drawings  I  have  shown  an  ordinary  cylin- 

drical phonographic  record  1  and  a  sound 
recording  and  reproducing  device  2  of  the 
type  which  has  been  made  the  subject  of  my 

20  pending  application  No.  462,783.  This  re- 
cording and  reproducing  device  comprises 

a  sound  chamber  3  (see  Figs.  9  and  10)  hav- 
ing a  sound  tube  4  and  a  diaphragm  which 

may  be  operatively  connected  to  either  of 
25  two  st.ylus  points  5,  6,  by  the  simple  expedi- 

ent of  oscillating  a  small  crank  shaft  7. 
This  crank  shaft  has  a  crank  arm  8  engag- 

ing a  pin.  9  of  a  lever  10.  11  denotes  a 
weight  which  has  arms  12  straddling  the 

30  lever  10  (see  Fig.  11)  and  adapted  to  be 
lifted  at  one  position  of  movement  of  said 
lever  by  the  engagement  of  a  shoulder  13 
forming  part  of  said  lever.  These  features 
as  thus  far  described,  do  not  constitute  a  part 

35  of  the  present  invention  except  in  their 
broadly  stated  functions  of  constituting  a 
sound  recording  or  reproducing  device. 

In  accordance  with  the  present  invention  I 
provide  a  main  supporting  frame  16  of  the 

40  machine  as  a  whole,  and  comprising  a  pair 
of  flat  frame  plates  17  rigidly  joined  to- 

gether by  upper  and  lower  pairs  of  hori- 
zontal rods  18  and  19. 

20,   21   denote  extensions   of   one  of  the 

45  frame  plates  17,  which  constitute  a  supple- 
mental frame  for  the  driving  motor,  broadly 

denoted  22,  and  its  associated  parts.  I  have 
shown  a  spring  motor  22,  but  any  arrange- 

ment by  which  power  is  stored  up  and  sub- 
50  sequently  released  to  rotate  the  record  me- 

dium may  be  employed,  or  the  weight  of  the 
carriage  itself  may  be  used,  assuming  that 
the  machine  is  held  in  an  inclined  or  verti- 

cal position. 
55  21  designates  broadly  what  may  be  termed 

a  carriage  for  the  sound  recording  or  re- 
producing device  2,  and  which  is  guided  on 

the  horizontal  frame  rods  18.  I  make  this 

carriage  of  a  generally  U-shaped  rigid  metal 
60  part  25  with  rigid  sleeves  26  surrounding  the 

rods  18  for  a  sufficient  distance  of  their 
length  to  get  an  adequate  bearing  surface. 
In  practice  I  line  the  sleeves  26  with  ball 
bearing  race-ways  of  any  suitable  descrip- 

65  tion  and  which  it  is  not  necessary  to  illus- 

which  is  fixed  an  L-pipe  connection  29. 
30  denotes  a  telescoping  pair  of  tubes  with 

ball  shaped  ends  31,  respectively  entering 
the  L-pipe  connection  29,  and  a  stationary 
pipe  32  through  which  the  sound  is  delivered 
or  received. 

The  pipe  connection  29  has  trunnions  33 
from  which  the  sound  recording  or  repro- 

ducing device  is  hung  (see  Figs.  9  and  10). 
For  this  purpose  I  prefer  to  make  use  of  a 
U-shaped  frame  or  bail  34  pivoted  to  the 
trunnions  33,  and  which  may  be  considered 
as  the  supporting  frame  for  all  the  parts  of 
the  sound  recording  or  reproducing  device. 
Under  these  circumstances  the  lever  10  al- 

ready described  is  pivoted  at  35  to  the  lower 
end  of  the  bail  34,  and  the  weight  11  is  piv- 

oted between  the  arms  of  the  bail  at  36.  The 
sound  tube  4  has  a  globular  terminal  end 
38  within  the  pipe  29  on  an  axis  concentric 
with  the  trunnions  33,  and  between  inwardly 
projecting  portions  of  which  said  terminal 
end  38  is  pivoted.  With  this  construction 

the  lever  10  is  preferably  made  with  an  elon- 
gated orifice  39  which  incloses  the  sound 

tube  4,  thereby  supporting  said  tube  under 
certain  conditions  and  limiting  the  to  and 
fro  movement  of  said  lever  10. 

41  denotes  an  upwardly  projecting  portion 
of  the  lever  which  is  shaped  to  facilitate  its 
convenient  manual  manipulation. 
From  the  construction  as  thus  far  de- 

scribed, it  will  be  clear  that  the  carriage  24 
is  adapted  to  slide  along  the  frame  rods  18 
of  the  machine,  whereby  the  sound  record- 

ing or  reproducing  device  2  is  carried  along 
the  length  of  the  cylindrical  record  medium 

1.  "Whenever  desired,  the  sound  recording 
or  reproducing  device  can  be  lifted  away 
from  the  record  medium  1  by  tilting  up- 

ward the  bail  34.  Aside  from  this,  the  sound 
recording  or  reproducing  device  shown  is 

adapted  to  be  put  into  condition  for  its  re- 
spective functions  by  merely  shifting  the 

handle  41  from  one  limiting  position  to  the 
ether.  This  movement  oscillates  the  crank 

8  thereby  properly  positioning  the  appropri- 
ate stylus  5  or  6  with  respect  to  the  record 

medium  and  to  the  diaphragm.  At  the  same 
time  the  weight  11  is  relieved  from  or  ap- 

plied to  the  sound  box  3  on  which  it  rests, 
thereby  altering  the  pressure  of  the  stylus 
on  the  record  medium  to  this  extent. 

I  will  now  describe  the  manner  in  which 

I  support  the  record  medium  and  give  the 
latter  its  rotative  movement. 

45  denotes  a  spindle  having  a  bearing  in 
the  head  40  forming  part  of  one  of  the 
frame  plates  17.  This  bearing  46  should  be 
of  ball  bearing  character  adapted  to  secure 

as  great  accuracy  of  rotative  movement  as 
possible  with  minimum  friction.  The  spin- 

dle has  a  usual  cone  47  on  which  the  record 
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medium  1  is  slipped  and  held  by  the  fric- 
tional  engagement.  At  its  other  end  the 
spindle  is  extended  to  a  pivot  bearing  49  in 
a  bracket  50  of  the  frame  plate  21.  In  or- 

5  der  to  give  sufficient  rigidity  to  this  bracket 
50,  and  further  strengthen  the  support  of 
the  frame  plates  20  and  21,  I  provide  rigid 
connecting  posts  52  joining  the  frame  plates 
20.  21,  and  to  one  of  which  the  bracket  50 

10   is  also  attached. 
Adjacent  to  the  bracket  50  the  spindle  45 

has  a  worm  54  with  which  meshes  a  worm 
gear  55  driven  through  a  multiplying  gear 
train  56,  57,  58,  from  a  large  gear  wheel 

15  59  which  rotates  concentrically  on  an  arbor 
60  which  normally  rigidly  joins  the  frame 
plates  20,  21  at  their  outer  extremities.  (See 
particularly  Fig.  12). 

The   gear   59   forms  part   of  the   spring 
20  motor  22  previously  referred  to.  This 

spring  motor  is  of  a  special  character  as 
mentioned  in  the  preliminary  part  of  the 

specification  adapted  to  be  removed  or  re- 
tensioned  by  the  manually  actuated  move- 

25  ments  of  the  carriage  24.  As  particularly 
shown  in  Fig.  12,  my  preferred  construction 
of  motor  includes  a  main  spring  64  fixed  at 
the  center  to  the  arbor  60  and  at  its  outer 

extremity  to  a  drum  65.     The  drum  65  car- 
30  ries  a  pair  of  grooved  pulleys  66,  67,  and  has 

a  clutch  connection,  broadly  denoted  68, 
with  the  gear  wheel  59.  The  clutch  connec- 

tion 68  between  the  drum  65  and  the  gear- 
wheel  59   is  adapted  to   serve  the  general 

35  purpose  of  the  ratchet  clutch  which  is  com- 
monly tise*d  in  spring  motors  to  permit  the 

rewinding  of  the  main  spring  without  dis- 
turbing the  driving  gear  train  of  the  mecha- 

nism.    In   the  present  instance  however  I 
40  provide  a  roller  clutch  of  special  construc- 

tion adapted  to  give  great  sensitiveness  and 
efficiency  of  action.  Briefly  described,  the 
clutch  comprises  a  central  hub  70  forming 
part  of  the  drum  65  and  an  outer  sleeve  71 

45   forming  part  of  the  gear  59.     The  sleeve  71 

has  interior  inclined  recesses  72  within  which' 
are    received    rollers    73    adapted    to    bear 
against  the  inclined  walls  of  the  recesses  72 
and  against  the  periphery  of  the  hub  70. 

50  The  sleeve  71  has  a  comparatively  deep  in- 
terior groove  74  which  intersects  or  passes 

through  the  recesses  72,  and  in  this  groove 
74  I  provide  spring  pressed  followers  75 
which  maintain  a  constant  engagement  with 

55  the  rollers  73,  tending  to  press  the  latter 
toward  the  narrow  end  of  their  inclined 
recesses  72.  Each  follower  block  75  has  a 

curved  stem  76  passing  through  an  an- 
chrrage  or  abutment  block  77  fixed  in  the 

60   groove  74. 
78  denotes  spiral  springs  surrounding  the 
his  76  by  which  the  follower  blocks  are 

kept  pressed  toward  the  rollers  73. 
In  order  to  properly  guide  the  follower 

•*   blocks  75  in  their  grooves  74  I  make  the  lat- 

ter with  undercut  V-recesses  80  at  their  sides 

and  provide  the  follower  blocks  with  corre- 
sponding dovetailed  enlargements  81  at  their 

bases  which  fit  the  undercut  recesses  80. 
Each  of  the  rolls  73  is  preferably  made  70 

in  three  sections  73a,  73b  and  73°   (see  Fig. 
20)    independently   rotatable   on    the   same 
axis  and  together  forming  a  cylindrical  out- 

line as  shown.     Under  these  circumstances 

the  middle  zone  or  section  73b  lies  opposite  75 
the  groove  74  and  is  engaged  by  the  follower 
block  75.     The  outer  sections  73a  and  73°  of 
the  rollers  73  engage  the  inclined  walls  of 
the  recesses  72  and  are  free  to  turn  or  roll 

thereon  without  hindrance  from  the  engage-  SO 
ment   of   the   follower   block   75,   which   as 
stated,  bears  only  on  the  middle  section. 
By  virtue  of  the  foregoing  construction 

a  very  sensitive  and  efficient  clutch  is  pro- 
vided between  the  drum  65  and  gear  wheel  59.   35 

In  order  to  journal  the  parts  with  the 
necessary  antifriction  qualities  and  provide 
for  an  easy  adjustment,  I  make  both  the 
drum  65  and  the  gear  wheel  59  loose  on  the 
arbor  60  and  supported  exclusively  by  ball  GC 
bearings. 

85,  85  denote  ball  bearing  race-ways  thread- 
ed on  the  arbor  60  and  locked  in  any  posi- 

tion of  adjustment  thereon  by  the  lock  nuts 
87.  The  drum  65  and  the  gear  vdreel  59  are  95 
grooved  to  form  companion  race-ways, 
thereby  providing  for  the  ball  hearings,  re- 
spectn  eiy  denoted  88  and  89.  90  denotes  a 
similar  ball  bearing  connection  between  the 
gear  wheel  59  and  the  hub  70  of  the  drum  100 
65.  It  is  evident  that  all  these  ball  bear- 

ings arc  simultaneously  adjusted  by  angu- 
larly displacing  either  of  the  race-ways  85 

or  86  on  the  arbor  60.  At  the  same  time  a 

perfect  antifriction  rotative  support  is  es-  105 
tablished  for  both  the  drum  65  and  the  gear 
wheel  59.  The  arbor  60  has  been  described 
as  normally  fixed  or  stationary,  but  this 
arbor  may  be  turned  to  any  initial  setting 
by  a  handle  92  and  locked  there  by  a  ratchet  110 
wheel  93  and  pawl  (not  shown).  This  set- 

ting fixes  the  initial  tension  of  the  main 

spring  64. From  the  drum  65  I  provide  a  flexible 
band,  strap,  cord,  chain  or  connection  95  115 
which  is  extended  around  the  groove  67  for 
about  half  a  circumference  and  anchored  at 
the  point  96.  97  denotes  another  connection 
and  for  which  I  employ  a  simple  spiral 
spring  and  which  is  passed  around  the  other  120 
groove  66  and  anchored  at  the  point  98. 
The  flexible  connection  95  which  I  will 

briefly  refer  to  hereafter  as  a  cord,  is  ex- 
tended along  the  entire  length  of  the  ma- 

chine, passing  over  a  loose  pulley  100  at  the  125 
opposite  end  thereof,  and  being  returned 
parallel  to  the  main  portion  of  its  length 
and  in  as  close  alinement  with  the  spring  97 
as  possible.  At  the  point  102  the  cord  95 

is  joined  to  a  rod  or  stem  103  having  a  but-  I80 
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ton  104  to  which  is  fixed  the  spring  97. 
Surrounding  this  rod  or  stem  103  is  a  tube 
105  which  moves  with  and  is  virtually  a 
part  of  the  carriage  24.  There  is  a  clutch 
connection  between  the  tube  105  and  the  rod 
103  and  which  I  have  previously  referred  to 
as  a  releasable  grip  connection.  The  func- 

tion of  this  mechanism  may  be  broadly  de- 
fined as  permitting  a  free  movement  of  the 

carriage  21  under  certain  circumstances 
without  interfering  Avith  the  spring  motor  22. 

The  carriage  24  has  its  U-shaped  body  25 

perforated  at  26'  (see  Fig.  6)  and  in  this 
hole  or  perforation  the  tube  105  is  rigidly 
fixed  by  means  of  a  nut  109. 

110  denotes  an  extension  of  the  tube  105 

and  which  has  a  flaring  or  conical  end  111 
Avith  radial  slots  112. 

113  denotes  a  sleeA7e  having  a  taper  hole 
20  114  at  its  outer  end  corresponding  in  angle 

to  that  of  the  cone  111  and  thereby  consti- 
tuting in  effect  a  collet  chuck  to  grasp  the 

rod  103  under  certain  circumstances. 
116  denotes  an  extension  of  the  sleeve  113. 

25  This  latter  sleeve  116  has  coarse  spiral 
threads  117  adjacent  to  its  inner  end  Avhich 
adjoins  the  carriage  24. 

119  denotes  an  internally  threaded  collar 
which  I  shall  term  a  grip-nut  threaded  to 

30  the  sleeve  116  and  adapted  to  displace  said 
sleeve  longitudinally  when  said  grip-nut  is 
angularly  turned.  The  grip-nut  119  has  a 
thrust  bearing  connection  Avith  the  tube  105 
so  as  to  be  constrained  against  any  longi- 

35  tudinal  movement  independently  of  said 
tube  105.  For  this  purpose  said  tube  105 
has  a  flange  120  and  the  grip-nut  119  has  a 
reduced  portion  fitting  betAveen  this  flange 
and  the  carriage  frame  25.    The  sleeves  113 

40  and  116  are  constrained  against  relative 
angular  movement  Avith  respect  to  the  tube 
110  by  means  of  a  screw  123  passed  through 
one  of  said  sleeves  and  through  a  slot  112  of 
the  tube  110. 

45  125  denotes  a  screw  for  fixing  the  adjust- 
ment of  tubes  105  and  110  with  respect  to 

one  another,  these  tubes  being  threaded  to- 
gether to  permit  an  initial  adjustment.  This 

screw  125  projects  through  a  large  opening 
50  in  the  surrounding  sleeve  116  and  also  in  the 

outside  grip-nut  119  in  order  not  to  interfere 
with  the  movement  of  these  parts.  The 
sleeves  113  and  116  are  also  threaded  to- 

gether to  permit  initial  adjustment,  and  may 
55  be  locked  in  any  desired  relation  by  a  lock 

nut  127. 
By  virtue  of  the  foregoing  construction 

the  jaws  formed  by  the  slotted  cone  111 
grasp  the  rod  103  when  the  grip-nut  119  is 

60  turned  so  as  to  impel  the  sleeve  113  longi- 
tudinally to  the  left  with  respect  to  its  con- 

taining tube  110.  In  the  normal  condition 
of  the  apparatus  the  rod  103  is  tightly 
grasped  in  this  manner  and  this  connection 

is  only  loosened  under  certain  circumstances  65 
Avhen  the  carriage  is  being  slid  back  and 
forth  freely  with  the  sound  recording  or  re- 

producing device  removed  from  the  record 
surface,  as  and  for  purposes  later  described. 

I  provide  automatic  means  for  elevating  7  0 
the  sound  recording  or  reproducing  device 
aAvay  from  the  record  surface  whenever  the 
carriage  is  moved  except  in  the  case  of  its 
normal  use  for  sound  recording  or  reproduc- 

ing.    130  is  a  slider  of  arcuate  outline  hav-  75 
ing  slots  131  in  the  general  direction  of  the 
curvature  of  the  part  130  and  which  also 
corresponds  to  the  curvature  of  the  lower 
depending  portion  25  of  the  carriage.     132 
denote    screws    which    are    passed    loosely  80 
through  the  slots  131  and  are  fixed  in  the 
material  of  the  carriage  frame  25  thereby 
serving  as  guides  for  the  slider  130,  permit- 

ting  the   latter   to  have   a   limited   arcuate 
movement.    This    movement    is    generally  85 
concentric  with  the  axis  of  rotation  of  the 
record  medium  1.    134  is  a  link  to  the  loAver 
end  of  which  is  adjustably  fixed  a  block  135 
the   position  of  which  can  be   altered  by 
manipulating  a  set  screAv  136.     137  is  a  pin  90 
on  this  block  and  which  abuts  against  the 
upper  end  of  the  slider  130.    The  link  134  is 
guided  in  a  recess  138  of  one  of  the  sleeves 
26  of  the  carriage  and  has  at  its  upper  end  a 
pin  140  abutting  against  the  underside  of  95 
the  bail  34  of  the  sound  recording  or  re- 

producing device.    It  will  be  seen  that  when 
the  slider  130    moves    upwardly    that    the 
movement  is  transmitted  to  the  link  134  and 

the   bail   34,   thereby   elevating   the   sound  100 
recording    or    reproducing  device.     At    its 
loAver  end  the  slider  130  is  adapted  to  be  en- 

gaged by  tAvo  separate  means  for  causing  the 
foregoing  movement.     One  of  these  means 
comprises  a  pin  144  which  has  a  tapering  105 
or  conical  end   and  which  passes  through 
an  opening  145  in  the  carriage  frame  25  and 
engages  behind  the  lower  end  of  the  slider 
130,  the  latter  having  a  V-recess  146  at  this 
point    to    facilitate   the   engagement. The  110 
lower  end  of  the  slider  130  is  also  adapted  to 
be  engaged  by  a  toe  147  rigidly  attached  to 
and  forming  part  of  the  grip-nut  119  (pre- 

viously described).  This  same  grip-nut  has 
a  lever  arm  extension  or.  handle  148  termi- 

nating in  a  bent-over  extremity  149  adapt- 
ed to  be  coiweniently  manipulated  by  hand. 

150  denotes  a  detent  which  holds  the  lever 

148  in  either  of  its  extreme  positions,  cor- 
responding respectively  to  the  gripped  or 

loosened  relation  of  the  collet  111.  It  maj' 
be  noted  that  Avhen  the  handle  149  is  ele- 

vated in  Fig.  5,  the  collet  111  is  loosened 
and  at  the  same  time  the  sound  recording 

or  reproducing  device  2  is  eleA^ated  off  of  the 
record  medium.  Conversely  the  depression 
of  handle  149  tightens  the  collet  111  and 
permits  the  loAvering  of  the  sound  recording 

115 

120 

125 
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or  reproducing  device  upon  the  record  me- 
dium, unless  said  device  is  still  held  up  by 

the  taper  pin  144. 
I  have  referred  to  the  taper  pin  144  which 

5  is  adapted  to  be  passed  through  an  opening 
145  in  the  carriage  frame  under  certain  cir- 

cumstances. This  pin  forms  part  of  a 
mechanism  for  returning  the  carriage  to  its 
initial  or  starting  position,  or  to  any  other 

10  position  on  the  record  medium.  I  provide 
a  mechanism  adapted  to  be  projected 
against  the  carriage,  and  then  withdrawn, 
so  as  not  to  interfere  with  the  subsequent 
free  movement  of  the  carriage.  154  denote 

15  rods  extending  along  the  length  of  the  ma- 
chine parallel  with  one  another  and  with 

the  main  frame  rods  18  and  19,  these  rods 
extending  centrally  beneath  the  path  of 
movement  of  the  carriage  as  shown  in  Fig. 

20  5.  155  is  a  block  slidable  on  the  rods  154 
and  to  which  is  connected  one  end  of  a  lazy- 
tong  system  150.  The  latter  also  has  smaller 
blocks  157  at  the  various  central  pivot 
joints  between  the  links,  these  latter  blocks 

25  being  perforated  along  the  path  of  the  cord 
95  previously  described  and  through  which 
said  cord  passes.  The  outer  of  the  per- 

forated blocks  157  may  be  considered  as 
part  of  the  block  155,  the  two  moving  to- 

30  gether  and  being  preferably  fixedly  joined 
together  by  the  connecting  pivot  pin  158. 
160  is  a  cam  or  dog  on  the  block  155  and 
which  engages  behind  a  ledge  161  of  the 
lever  148  when  the  block  155  is  fully  pro- 

35  jectecl  against  the  carriage  24.  The  result 
of  this  action  is  to  lift  the  lever  148,  thereby 
releasing  the  collet  111  in  the  manner  al- 

ready described.  But  the  taper  pin  144  is 
fixed  to  the  outer  block  157  and  inasmuch 

40  as  the  latter  is  rigidly  fixed  to  the  block  155, 
the  taper  pin  144  has  been  necessarily  first 
projected  through  the  hole  145  of  the  car- 

riage against  the  slider  130,  thereby  lifting 
the  sound  recording  or  reproducing  device 

45  away  from  the  record.  Conversely  when 
the  carriage  return  mechanism  is  with- 

drawn, the  taper  pin  144  leaves  its  engage- 
ment later  than  the  cam  160,  thereby  insur- 

ing the  gripping  of  the  collet  before  the 
50  sound  recording  or  reproducing  device  is 

dropped  again  on  the  record.  In  order  to 
steady  the  movement  of  the  lazy-tongs  166, 
I  provide  additional  blocks  164  at  the  loca- 

tion of  the  other  pivot  joints  159,  the  latter 
55  blocks  being  also  guided  on  the  rods  154. 

The  inner  block  164  has  a  tensile  spring  165 
secured  thereto  which  is  secured  at  its  other 
end  in  a  tube  166  at  the  end  of  the  machine. 

This  keeps  the  lazy-tongs  normally  retract- 
60  ed,  in  the  position  shown  in  Figs.  1  and  2. 

168  denotes  an  operating  handle  or  lever 
having  a  link  connection  169  with  the  frame 
of  the  machine  170.  This  lever  is  pivoted 
to   the    lazy-tongs   at   the   location   of   the 

inner  pivot  pin  159,  whereby  the  lazy-tongs  65 
are  projected  and  retracted  under  the  swing- 

ing  mo-,  tments   of   the   lever   handle.     171 
denotes  a  stationary  rod  on  which  is  sleeved 
a    plunger  172  having  a  pin  and  slot  con- 

nection 173  with  the  operating  lever   168.  70 
174  denotes  a  dash-pot  or  cylinder  partly 
cut-away  on   one   side  175   into  which  the 
plunger   172   is   projected   at   one   limit   of 
movement  of  the  operating  lever  168.    This 
evidently  cushions  the  retraction  of  the  car-  7  5 
riage  return  mechanism  after  the  latter  has 
been  projected  to  move  the  sound  record- 

ing or  reproducing  device   on   the   record 
medium. 

From  the  foregoing  it  will  be  understood  80 
that  swinging  the  handle  168  to  the  left  in 
Fig.  4,  first  lifts  the  recording  or  reproduc- 

ing device  off  the  record  medium  and  then 
loosens  the  collet  clutch  111.     The  carriage 
24  with  its  sound  recording  or  reproducing  85 
device  is  then  moved  toward  its  initial  or 
starting  position  to  any  point  desired.     If 
the  spring  motor  22  is  not  fully  wound  at 
this  time,  and  the  return  of  the  carriage  is 
continued  far  enough,  it  will  happen  sooner  90 
or  later  that  the  collet  111  engages  the  but- 

ton  104,   and  thereafter  the  movement   of 
the    carriage    effects    a    rewinding    of    the 
spring  motor.     This  is  done  on  account  of 
the  pull  which  is  imparted  to  the  cord  95.  95 
This  cord,  being  carried  around  the  pulley 
67,  causes  a  displacement  of  the  drum  65  in 
a  direction  to  tension  the  spring  64.     At 
this   time   the   ball   clutch   68   between   the 
drum  65  and  the  gear  wheel  69  obviously  100 
slips.     As  long  as  the  collet  111  is  out  of 
contact  with  the  button  104,  this  rewinding 
does   not   occur,    but   the    carriage   merely 
slides  idly  back  and  forth  without  effect  on 
the  spring  motor.    It  will  therefore  be  evi-  105 
dent  that  the  carriage  can  be  placed  at  any 
point  desired  at  any  time  and  under  any 
circumstances  whatever,  and  it  will  not  be 
placed  in  any  case  in  any  position  where 
the  motor  has  not  been  sufficiently  wound  110 
or  tensioned  to  operate  the  mechanism  to 
the  completion  of  the  entire  record,  if  this 
is  desired. 

The  remaining  features  of  the  invention 
are  more  or  less  incidental  and  relate  to  the  115 

governor,  the  stop  motion  therefor  and  cer- 
tain other  minor  matters.  The  governor 

which  I  employ  includes  a  collar  178  loose 
on  the  spindle  45  but  constrained  against 
longitudinal  movement,  and  having  the  120 
usual  pivoted  weighted  arms  179,  with  link 
connections  ISO  to  a  sliding  sleeve  181. 

182  denotes  a  disk  forming  part  of  the 
sliding  sleeve  181  and  which  is  adapted  to 
be  displaced  into  contact  with  rollers  183  125 
of  a  non-rotatable  frame  184,  which  may 
be  considered  as  stationary  with  respect  to 
the  disk  182.    A  rotation  of  the  spindle  and 
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collar  178  at  more  than  a  predetermined 
speed  causes  the  weighted  arms  179  to  fly 
outward  thereby  drawing  the  sleeve  181  to 
the  left  and  pressing  the  disk  182  into  en- 

5  gagement  with  the  rollers  183.  For  pur- 
poses of  adjustment  I  make  the  frame  184 

pivoted  at  185  to  the  frame  plate  21  and  at 
its  lower  end  provide  an  eye  186  which 
loosely  surrounds  a  fixed  stud  187. 

10  188  is  a  thumb  nut  on  the  stud  187  for 
pressing  a  spring  189  against  the  eye  186. 
It  is  evident  that  the  location  of  the  rollers 

183  is  varied  in  this  way  and  at  the  same 
time  these  rollers  have  a  yielding  action  in 

15  the  engagement  of  the  disk  182. 
I  have  referred  to  the  spindle  15  as  though 

the  latter  were  continuous  and  unitary 
throughout  its  length,  and  this  construction 
may  be  employed  in  some  cases,  but  I  prefer 

20  to  make  the  outer  extremity  192  flexibly 
clutched  at  190  in  its  engagement  with  the 
main  body  of  the  spindle  45,  in  order  to 
avoid  binding  in  the  bearings  50  and  191  and 
to  provide  a  certain  rotative  back-lash  be- 

25  tween  the  parts  to  assist  in  starting  the 
mechanism.  The  governor  is  also  started  by 
a  lost  motion  connection  from  the  spring 
motor.     For  this  purpose  the  outer  portion 
192  of  the  spindle  has  splined  thereto   a 

30  flange  or  collar  193. 
194  denotes  a  pin  or  hook  projecting  lat- 

erally from  the  flange  193  and  adapted  to 
impinge  against  a  pin  195  on  the  collar  178 
in  the  normal  driving  action  of  the  machine. 

35  There  is  a  normal  looseness  or  back-lash  in 

this  engagement  amounting  to  nearly  a  quar- 
ter of  a  turn  relative  movement  between  the 

parts.  The  purpose  of  the  arrangement  is 
to  permit  the  use  of  a  very  delicate  operating 

40  motor.  It  is  evident  that  if  the  motor  can 

start  up  even  for  a  fraction  of  a  turn  with- 
out any  imposed  load,  that  its  momentum 

thereupon  becomes  sufficient  to  give  the  com- 
paratively heavy  governor  a  sudden  snap, 

45  jerk  or  kick  which  insures  a  prompt  and  re- 
liable start. 

I  make  use  of  the  flange  193  as  a  stop 
motion,  and  for  this  purpose  I  provide  a 
circumferential  groove  196.     197  denotes  a 

50  lever  projecting  into  said  groove  and  pivoted 
to  the  frame  part  20  at  198,  and  having  a 
link  connection  199  with  a  rock  arm  200 

adapted  to  be  forced  from  one  extreme  posi- 
tion to  the  other  by  a  pair  of  buttons  201. 

65  203  denotes  a  pin  on  the  flange  193  which  is 
adapted  to  be  projected  into  the  path  of  a 
stationary  post  204  on  the  frame  of  the  ma- 

chine. With  this  arrangement  it  will  be 
clear  that  when  the  left-hand  operating  but- 

60  ton  201  is  depressed,  that  the  splined  flange 
193  will  be  slid  to  the  left  and  its  pin  203 
projected  in  the  path  of  the  stationary  post 
204.  At  the  same  time,  the  hook  194  is  with- 

drawn back  from  the  pin  195  of  the  governor 
85  collar.     The    rotation    of    the    machine    is 

thereby  arrested.  Conversely  when  the 
flange  193  is  displaced  to  the  right,  it  is  first 
disengaged  from  the  post  204  thereupon 
enabling  it  to  commence  its  rotation  under 
the  influence  of  the  driving  motor,  and  an  y© 
instant  later  the  hook  194  is  brought  into 
engagement  with  the  pin  195  giving  the 
spindle  45  the  jerk  above  mentioned  and 
efficiently  and  abruptly  commencing  the  ro- 

tation of  the  record  medium.  75 
In  view  of  the  fact  that  I  have  taken  up 

the  operation  of  the  various  sub-combina- 
tions and  organisms  of  the  mechanism  in 

describing  their  construction,  it  will  be 
only  necessary  to  recapitulate  the  opera-  80 
tion  of  the  machine  very  briefly.  I  have 
shown  that  the  spring  motor  22  is  wound 
or  put  under  tension  by  a  pull  on  the 
cord  95  and  this  is  accompanied,  or  more 
properly  is  caused  by,  the  displacement  of  85 
the  button  104  to  the  left  in  the  drawings. 
Accordingly  as  long  as  this  button  is  located 
at  any  point  to  the  left  of  its  most  right-hand 
extreme  position  corresponding  to  the  limit 
of  movement  of  the  sound  recorder  or  repro-  90 
ducer  carriage,  there  will  be  tension  or  power 
enough  in  the  driving  motor  for  the  normal 
operation  of  the  machine.  Stated  from  an- 

other standpoint,  it  is  impossible  to  position 
the  sound  recorder  or  reproducer  anywhere  95 
on  the  record  medium  without  by  this  act 
imparting  sufficient  tension  to  the  driving 
motor  to  cause  the  normal  actuation  of  the 
machine  through  the  entire  remainder  of  the 
record.  The  foregoing  considerations  do  100 
not  impose  any  restrictions  on  free  move- 

ments of  the  sound  recorder  or  reproducer 
back  and  forth  on  the  record  medium,  as 
often  as  desired,  or  to  any  extent  desired, 
or  in  any  direction  or  manner  desired.  With  105 
the  lazy-tongs,  which  is  the  normal  method 
of  operating  the  machine,  it  is  automatically 
insured  that  the  sound  recorder  or  repro- 

ducer is  lifted  off  of  the  record  medium  be- 
fore it  can  be  shifted  laterally.  In  the  case  no 

of  actuation  by  the  lever  149,  it  is  corre- 
spondingly automatically  insured  that  the 

collet  111  cannot  be  released  without  the 
lifting  of  the  sound  recorder  or  reproducer 
at  the  same  time.  The  movement  of  the  car-  IB 
riage  to  the  right  in  the  drawings  can  never 
be  had  except  in  the  normal  operation  of  the 
machine,  or  by  releasing  the  collet  111,  so 
that  the  record  medium  can  never  be 

scratched  by  movement  of  the  carriage  to  120 
the  right  under  any  circumstances.  The  rec- 

ord medium  cannot  be  scratched  under  any 
circumstances  by  the  movement  of  the  car- 

riage to  the  left  when  this  is  done  by  the 

lazy-tongs,  which  is  the  normal  method.  12& 
The  only  way  therefore,  that  the  scratching 
of  the  record  medium  can  occur  is  by  the 
operator  disregarding  the  lazy-tongs  and 
the  lever  149  and  pressing  directly  on  the 

carriage  to  the  left  with  sufficient  force  to  1&^ 
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wind  the  spring  motor  22  in  spite  of  the  en- 
gagement of  the  collet  111.  This  procedure 

is  so  unnecessary  and  unlikely  on  the  part 
of  any  operator  as  to  render  it  not  worth 

5  while  to  especially  insure  against  it.  How- 
ever I  may  arrange  a  push  plate  on  the  front 

of  the  carriage  having  a  connection  to  the 
slider  130  so  as  to  lift  the  sound  recorder  or 
reproducer  whenever  the  carriage  is  pressed 

10  to  the  left  in  any  manner. 
The  various  features  of  the  invention  may 

of  course  be  modified  without  changing 
their  mode  of  operation  or  their  results. 
For  example,  in  Fig.  19  I  have  shown  an 

15  alternative  method  of  returning  the  car- 
riage, in  place  of  the  lazy-tongs  and  handle 

168.  In  this  case  I  provide  a  stationary 
rack  210  engaged  by  a  pinion  211  pivoted 
in   the  carriage   and  having  a  hand-crank 

20  212  by  which  it  is  rotated.  It  is  clear  that 
the  carriage  can  be  returned  by  rotating  the 
crank  212.  In  this  form  of  the  invention  I 

have  shown  a  vertical  governor  broadly  de- 
noted 213  which  is  geared  from  the  motor 

25  22  by  a  simple  multiplying;-  gear  train  214 
as  clearly  shown.  215  denotes  bevel  gears 
by  which  the  vertical  spindle  of  the  gover- 

nor 213  communicates  its  movement  to  the 
horizontal  spindle  45  of  the  record  medium. 

30       Having  described  my  invention,  I  claim : — 
1.  In  a  machine  for  recording  or  repro- 

ducing sound,  a  record  medium,  a  motor 
adapted  to  store  up  power  to  rotate  said 
record  medium,  a  recorder  or  reproducer, 

35  and  means  actuated  by  a  displacement  of 
said  recorder  or  reproducer  in  one  direction 
for  storing  power  in  said  motor. 

2.  In  a  machine  for  recording  or  repro- 
ducing   sound,    a    record    medium,    means 

40  adapted  to  store  up  power  to  rotate  said 
record  medium,  a  recorder  or  reproducer,  a 
part  having  a  movement  parallel  to  that  of 
said  recorder  or  reproducer  for  storing  power 
in  said  means,  and  a  releasable  grip  con- 

45  nection  between  said  recorder  or  reproducer 
and  said  part. 

3.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  means 

adapted  to  store  up  power  to  rotate  said 
50  record  medium,  a  recorder  or  reproducer,  a 

part  adapted  to  be  displaced  for  storing  up 
power  in  said  means,  and  means  simul- 

taneously actuated  to  lower  said  recorder  or 
reproducer  on  the  record  medium  and  grip 

55  said  recorder  or  reproducer  to  said  part. 
4.  In  a  machine  for  recording  and  repro- 

ducing sound,  a  record  medium,  a  motor 
adapted  to  store  up  power  to  rotate  said 
record  medium,   a    recorder  or  reproducer. 

60  means  actuated  by  a  displacement  of  said 
i-rcorde1'  or  reproducer  in  one  direction  for 
storing  up  power  in  said  motor,  and  means 
for  permitting  a  free  movement  of  the  re- 

corder   or    reproducer    without    disturbing 
65   said  motor. 

5.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  means 

adapted  to  be  energized  to  rotate  said  record 
medium,  a  recorder  or  reproducer,  a  part 

bavins'  a  movement  parallel  to  that  of  the  70 
recorder  or  reproducer  for  reenergizing  said 
means,  and  a  grip  connection  between  said 
recorder  or  reproducer  and  said  part  and 
adapted  to  be  released  when  the  recorder  or 
reproducer  is  raised  away  from  the  record  75 
medium. 

6.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  means 

adapted  to  be  tensioned  to  rotate  said  record 
medium,  a  recorder  or  reproducer,  a  part  80 
having  rt  movement  parallel  to  that  of  said 
L'i-c-u'uer  or  reproducer  for  reenergizing  said 
means,  and  a  collet  grip  connection  between 
said  sound  recorder  or  reproducer  and  said 
part.  S5 

7.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  means 

adapted  to  be  energized  to  rotate  said  record 
medium,  a  recorder  or  reproducer,  a  part 
having  a  movement  parallel  to  that  of  said  SO 
recorder  or  reproducer  for  reenergizing  said 
means,  and  a  collet  grip  connection  between 
said  sound  recorder  or  reproducer  and  said 
part  adapted  to  be  released  when  the  sound 
recorder  or  reproducer  is  raised  away  from  95 
the  record  medium. 

8.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  means 

adapted  to  be  energized  to  rotate  said  record 
medium,  a  recorder  or  reproducer,  a  part  100 
having  a  movement  parallel  to  that  of  said 
recorder  or  reproducer  for  reenergizing  said 
means,  and  means  for  engaging  and  displac- 

ing said  part  by  a  movement  of  said  recorder 
or  reproducer,  said  means  including  an  addi-  105 
tional    releasable    grip    connection   between 
said  recorder  or  reproducer  and  said  part. 

.9.  In  a  machine  for  recording  or  repro- 
ducing   sound,    a    record    medium,    means 

adapted  to  be  energized  to  rotate  said  record  HO 
medium,  a  recorder  or  reproducer,  a  part 
having  a  movement  parallel  to  that  of  said 
recorder  or  reproducer  for  reenergizing  said 
means  and  means  for  actuating  said  part  by 
a  movement  of  said  recorder  or  reproducer,  115 
said  last  named  means  including  a  releasable 
grip  connection  between  said  recorder  or  re- 

producer arid  said  part,  said  grip  connection 
being  substantially  inoperative  when  the  re- 

corder or  reproducer  is  raised  away  from  123 
the  record  medium. 

10.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  means 

adapted  to  be  energized  to  rotate  said  record 
medium,  a  recorder  or  reproducer,  a  part  125 
having  a  movement  parallel  to  that  of  said 
recorder  or  reproducer  for  reenergizing  said 
means,  means  for  actuating  said  part  by  a 
movement  of  said  recorder  or  reproducer, 
and    mechanism    adapted    to    be    projected  i3° 
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against  a  portion  of  said  last  mentioned 
means  to  return  said  recorder  and  repro- 

ducer and  displace  said  part  to  reenergize 
said  means. 

11.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  means 

adapted  to  be  energized  to  rotate  said  record 
medium,  a  recorder  or  reproducer,  a  part 
having  a  movement  parallel  to  that  of  said 
recorder  or  reproducer  for  reenergizing  said 
means,  means  for  actuating  said  part  by  a 
movement  of  said  recorder  or  reproducer, 
mechanism  adapted  to  be  projected  against 
a  portion  of  said  last  mentioned  means  to 
return  said  recorder  and  reproducer  and  dis- 

place said  part  to  reenergize  said  means,  and 
means  actuated  by  said  mechanism  for  lift- 

ing the  sound  recorder  or  reproducer  away 
from  the  record  medium. 

12.  In  a  machine  for  recording  or  repro- 
ducing sound  a  record  medium,  means 

adapted  to  be  energized  to  rotate  said  rec- 
ord medium,  a  recorder  or  reproducer,  a 

part  having  a  movement  parallel  to  that  of 
said  recorder  or  reproducer  for  reenergizing 
said  means,  a  releasable  grip  connection  be- 

tween said  recorder  or  reproducer  and  said 
part,  and  two  separate  means  for  releasing 
said  connection  and  lifting  said  recorder  or 

30  reproducer  away  from  said  medium. 
13.  In  a  machine  for  recording  or  repro- 

ducing sound,  a  record  medium,  means 
adapted  to  be  energized  to  rotate  said  rec- 

ord medium,   a   recorder   or   reproducer,   a 
35  part  having  a  movement  parallel  to  that  of 

said  recorder  or  reproducer  for  reenergizing 
said  means,  a  releasable  grip  connection  be- 

tween said  recorder  or  reproducer  and  said 
part,  and  means  acting  to  lift  said  recorder 

40  or  reproducer  away  from  the  record  me- 
dium, and  to  release  said  grip  connection. 

14.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  means 

adapted  to  be  energized  to  rotate  said  rec- 
ord medium,  a  recorder  or  reproducer,  a 

part  having  a  movement  parallel  to  that  of 
said  recorder  or  reproducer  for  reenergizing 
said  means,  a  releasable  grip  connection  be- 

tween said  recorder  or  reproducer  and  said 
part,  and  means  for  tightening  said  grip 
connection  and  for  lowering  said  recorder  or 
reproducer  on  the  record  medium. 

15.  In  a  machine  for  recording  or  repro- 
ducing   sound,    a    record    medium,    means 

55  adapted  to  be  energized  to  rotate  said  rec- 
ord medium,  a  recorder  or  reproducer,  a  part 

having  a  movement  parallel  to  that  of  said 
recorder  or  reproducer  for  reenergizing  said 
means,  a  grip  connection  between  some  of 
said  parts,  and  separate  means  for  simul- 

taneously raising  the  recorder  or  reproducer 
and  releasing  said  grip  connection. 

16.  In  a  machine  for  recording  or  repro- 
ducing   sound,    a    record    medium,    means 

65  adapted  to  be  energized  to  rotate  said  rec- 

45 

50 

Go 

ord  medium,  a  recorder  or  reproducer,  a 
slider  for  lifting  the  recorder  or  reproducer 
away  from  the  record  medium,  mechanism 
having  a  pin  adapted  to  be  projected  behind 
said  slider  for  the  purpose  of  returning  and  70 
lifting  the  recorder  or  reproducer  away  from 
the  record  medium,  a  part  having  a  move- 

ment parallel  to  that  of  the  recorder  or  re- 
producer for  reenergizing  said  means,  and 

a  grip  connection  between  said  recorder  or  75 
reproducer  and  said  part  adapted  to  be  re- 

leased by  said  mechanism. 
17.  In  a  machine  for  recording  or  repro- 

ducing sound,  a  record  medium,  means 
adapted  to  be  energized  to  rotate  said  rec-  so 
ord  medium,  a  recorder  or  reproducer,  a  rod 
having  a  movement  parallel  to  that  of  said 
recorder  or  reproducer  and  adapted  to  re- 

energize said  means,  a  collet  surrounding- 
said  rod,  and  means  for  releasing  said  collet  .35 
and  lifting  the  recorder  or  reproducer  aAvay 
from  the  record  medium. 

18.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  means 

adapted  to  be  energized  to  rotate  said  rec-  90 
ord  medium,  a  recorder  or  reproducer,  a  rod 
having  a  movement  parallel  to  that  of  said 
recorder  or  reproducer  and  adapted  to  re- 

energize said  means,  a  collet  surrounding 
said  rod,  and  a  grip-nut  having  a  lever  for  95 
releasing  said  collet  and  lifting  the  recorder 
or  reproducer  away   from   the   record  me- 
dium. 

19.  In  a  machine  for  recording  or  repro- 
ducing   sound,    a    record    medium,    means  130 

adapted  to  be  energized  to  rotate  said  rec- 
ord medium,  a  recorder  or  reproducer,  an 

element  connected  thereto,  a  cord  secured  to 
said  means  and  having  a  portion  extending 
parallel  to  the  movement  of  said  recorder  or  195 
reproducer,  and  a  button  attached  to  said 
cord   and   adapted   to  be  engaged  by   said 
element  connected  to  the  recorder  or  repro- 

ducer,  said  element  including  a   releasable 
grip   connection   between   said   recorder   or  no 
reproducer  and  said  cord. 

20.  In  a  machine  for  recording  or  repro- 
ducing sound,  a  record  medium,  a  recorder 

or  reproducer,  and  a  spring  motor  having  a 
pulley  connected  to  said  recorder  or  repro-  115 
ducer  and  a  gear  train  connection  to  said 
record  medium,  said  motor  having  a  clutch 
between  said  pulley  and  said  train. 

21.  An  operating  device  in  which  energy 
may  be  stored  in  combination  with  a  record  120 
medium  and  a  recorder  or  reproducer,  the 

said  device  being  adapted  to  drive  said  rec- 
ord medium,  and  means  whereby  upon  the 

displacement  of  the  recorder  or  reproducer 
in  a  determined  direction,  power  will  be  125 
stored  in  the  said  device  for  the  purpose  set 
forth. 

22.  In  a  sound  recording  or  reproducing 
machine,  sound  recording  or  reproducing 

means,  a  record  medium,  mechanism  for  ef-  130 

0 
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fecting  relative  movement  between  parts  of 
the  sound  recording  and  reproducing  means 
and  parts  of  the  record  medium,  said  record 
medium  being  re  voluble  at  a  relatively  high 

5  speed  and  said  sound  recording  and  repro- 
ducing means  being  movable  at  a  relatively 

slow  speed,  said  mechanism  comprising  a 
power  storing  device  adapted  to  store  suffi- 

cient power  to  drive  the  machine,  and  an 
10  appliance  for  storing  power  in  said  device 

actuable  substantially  in  accordance  with  a 
displacement  of  one  of  the  two  parts  first 
mentioned  in  a  determined  direction  with 
respect  to  the  other,  said  mechanism  further 

15  comprising  elements  cooperating  with  each 
other  to  expend  a  part  of  the  stored  power 
in  moving  the  said  parts  in  manner  afore- 
said. 

23.  An  operating  device  in  which  energy 
may  be  stored  in  combination  with  a  mov-  20 
able  record  medium  and  a  movable  recorder 
or  reproducer,  the  said  device  being  adapted 
to  drive  both  said  record  medium  and  said 
recorder  or  reproducer,  and  means  whereby 
upon  the  displacement  of  one  of  the  mov-  25 
able  parts  aforesaid  in  a  determined  direc- 

tion with  respect  to  the  other  of  said  parts, 
power  will  be  stored  in  the  said  device  for 
the  purpose  set  forth. 

In  witness  whereof,  I  subscribe  my  signa-  30 
ture,  in  the  presence  of  two  witnesses. 

JOHN  H.  J.  HAINES. 

Witnesses : 
Waldo  M.  Chapin, 
William  C.  Laey. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Wallace  Acpletox 

Beattt,  a  citizen  of  the  United  States,  re- 
siding at  New  York,  in  the  county  of  New 

b  York  and  State  of  New  York,  have  invented 
certain  new  and  useful  Improvements  in 
Graphophone-Becord  Blanks;  and  I  do 
hereb}'  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 

J.Q  such  as  will  enable  others  skilled  in  the  art 
to  which  it  appertains  to  make  and  use  the 
same. 

This  invention  relates  to  plastic  products, 
and  especially  to  graphophone  records  made 

1-5  from  a  novel  compound  to  be  disclosed  be- 
low, and  has  for  its  object  to  produce  a 

graphophone  record  which  will  not  produce 
the  foreign  noises  which  are  common  to  the 
present  graphophone  records,  and  will  on 

20  the  other  hand,  be  more  durable  and  less 
liable  to  wear  than  those  which  have  hereto- 

fore been  proposed. 
To  these  ends  the  invention  consists  in  the 

novel  articles  of  manufacture  composed  of 
25  the  novel  compositions  of  matter  more  fully 

hereinafter  disclosed  and  particularly  point- 
ed out  in  the  claims. 

In  order  that  this  invention  may  be  more 

clearly  understood,  it  is  said: — In  mv  prior 
30  application  #702,046,  filed  June  6,  1912,  en- 

titled Artificial  gums  and  process  of  produc- 
ing the  same,  I  have  disclosed  and  claimed  a 

new  gum  and  method  of  making  it,  which 
method,    when    briefly    stated,    consists    in 

35  forming  a  new  compound  from  a  mixture  of 
acetone  and  phenol  to  which  is  added  a  small 
quantit}'  of  acid,  in  order  to  produce  what  I 
believe  to  be  dicxy  -  diphenyl  -  dimethyl- 
methane.     This    new     compound    is     then 

40  further  acted  upon,  as  stated  in  said  appli- 
cation above,  by  formaldehyde,  in  order  to 

produce  a  further  tenacious  product  consti- 
tuting the  said  new  gum  above  mentioned. 

This  new  gum  is  found  to  be  inodorous,  in- 
45  soluble  in  Avater,  is  relative!}'  strong  and 

tenacious,  and  it  may  be  colored  with  dyes 
or  with  other  substances.  I  find  further 
that  this  new  gum  when  first  produced,  is 
more  or  less  soluble  in  alkali ;  that  it  becomes 

50  less  and  less  soluble  after  it  has  been  heated 

at  say  100°  C,  until  when  it  has  been  kept 
at  that  temperature  for  say  two  hours,  it  is 
scarcely  soluble  at  all  even  in  strong  alkali. 
When  brought  to  this  condition,  however, 

55  acids  will  convert  it  at  ordinal  tempera- 

tures into  a  mass  which  is  insoluble  in  alkali. 
I  find  the  gum  is  also  soluble  in  alcohol, 
ether,  acetone,  glacial  acetic  acid,  amyl 
alcohol,  amyl  acetate  and  acetylene  tetra- 
chlorid,  or  mixtures  of  these.  It  is,  how-  60 
ever,  insoluble  in  oils,  such  as  linseed  oil, 
turpentine,  and  mineral  oils.  When  in  its 
insoluble  condition,  it  is  an  inodorous  trans- 

parent mass  quite  strong,  non-brittle  and 
tenacious.  It  is  also  quite  hard  and  will  not  55 
burn  unless  kept  continually  in  the  flame. 
In  this  condition  of  the  gum,  I  have  not 
found  any  solvent  for  it. 

As  an  alternative  method  of  making  the 
gum  insoluble,  I  may  produce  a  solution  of  70 
the  same,  out  of  one  or  more  of  the  above 
solvents,  and  add  sufficient  acid  to  give  to  the 
said  solution  an  acid  reaction,  rather  than 
an  alkaline  one,  whereupon  I  have  discovered 
that  the  gum,  upon  drying,  will  itself  go  75 
into  its  insoluble  condition  at  ordinary  tem- 

peratures. In  order  to  make  graphophone  records  out 
of  this  new  gum,  I  simply  dissolve  it  to  the 

proper  consistency,  preferring  to  form  there-  so 
from  a  plastic  mass,  and  mold  the  same  into 
the  proper  shape,  whereupon  the  molded 
mass  may  be  subjected  to  the  usual  process 
of  recording  speech,  music,  or  other  sounds, 
and  it  may  then  either  be  heated  under  the  85 

proper  conditions  to  render  it  hard  and  in- 
soluble, or  if  it  has  been  made  acid,  as  above 

stated,  it  may  be  left  to  dry  at  ordinary  tem- 
peratures, whereupon  it  will  become  a  hard 

and  insoluble  mass.  I  have  found  whether  90 
I  employ  the  heating  step  or  the  acid  step 
to  secure  the  hard  condition  of  the  gum,  it 
is  sometimes  desirable  to  carry  it  out  at  a 
pressure  less  than  that  of  the  atmosphere  in 
order  to  remove  the  last  traces  of  the  solvent.  95 

I  have  further  found  that  the  gum  in  assum- 
ing its  solid  insoluble  condition,  neither  ex- 

pands nor  contracts,  and  especially  when  it 
is  mixed  with  fillers  to  be  disclosed  below, 
and  therefore,  it  is  especially  adapted  for  100 

making  graphophone  records.  Further- 
more, since  the  gum  may  be  procured  in  a 

transparent  or  in  a  white  condition,  I  am  en- 
abled to  produce  practically  white  or  trans- 
lucent records,  which  in  itself  is  a  novehVy  105 

in  this  art.  In  addition  to  the  above,  the 
gum.  as  above  intimated,  Avill  produce  prac- 

tically non-inflammable  records  which  are 
not  acted  upon  by  moisture,  acids,  and  other 
reagents.     They  are  further  not  sensitive  to  11c 
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changes  in  temperature,  and  therefore,  the 
records  produced  from  my  gum  are  not  sub- 

jected to  the  usual  warping  and  distortions 
frequently  encountered  during  shipment, 

5  owing  to  the  fact  that  the  records  are  sub- 
jected to  an  undue  temperature  either  in 

storage  or  in  transit. 
In  addition  to  the  use  of  the  gum  itself 

for  the  above  purposes,  I  may  also,  and  in 
10  fact  prefer  to,  fill  this  gum  with  a  finely 

divided  hard  substance,  such  as  very  finely 

divided  graphite,  finely  divided  wood  pow- 
der, lamp  black,  steel  dust  finely  divided,  or 

oxid  of  iron,  such  as,  for  example,  Fe304,  etc. 
15  The  filling  of  the  gum  is  easily  accomplished 

either  by  making  the  gum  into  a  relatively 
thin  solution,  thoroughly  stirring  the  same 
;ind  letting  it  set,  or  even  by  making  a  more 
plastic   mass  and  thoroughly   working  the 

20  filler  or  fillers  into  it.  I  further  find  both 
when  making  the  records  out  of  the  pure 
gum,  as  well  as  when  making  them  out  of 
the  filled  gum,  it  is  desirable  to  subject  the 
finished  molded  mass  to  a  considerable  pres- 

25  sure  in  a  hydraulic  press  in  order  to  properly 
solidify  the  mass,  as  well  as  to  exclude  air 
bubbles. 

Not  only  may  I  make  my  records  out  of 
the  gum,  as  above  disclosed,  but  I  may  also 

30  make  very  efficient  records  out  of  the  above 
dioxy  -  diphenyl  -  dimethyl  -  methane,  mixed 
with  saj7,  cellulose  acetate  in  the  proportion 
of  seventy-five  parts  of  the  acetate  to  twenty- 
five  parts  of  the  dioxy-diphenyl-dimethyl- 

:;5  methane.  This  mixture  is  readily  accom- 
plished by  dissolving  its  constituents  in  a 

common  solvent,  such  as  acetone,  and  allow- 
ing it  to  set.  The  mixture  may  be  then 

either  used  in  its  relatively  pure  condition, 
4  0  or  it  may  be  likewise  filled,  as  mentioned 

above,  with  various  substances.  I  also  pre- 
fer to  solidify  the  finished  molded  product 

by  pressure,  as  stated  in  connection  with  the 

gum. 45  Not  only  may  I  employ  the  mixture  just 
stated,  but  I  find  it  further  useful  to  emplo}r, 
under  certain  conditions,  a  mixture  com- 

posed of  say  twenty-five  parts  of  the  dioxy- 
diphenyl-climethyl-methane  to  say  seventy- 

50  five  parts  of  nitro-cellulose,  such  as  the  tri- 
ll itrccellulose  employed  in  the  manufacture 

7d 

of  celluloid.  This  cellulose  mixture  is 

treated  in  all  respects  like  the  first  men- 
tioned mixture. 

In  addition  to  recordino-  directly  upon  the  55 
new  mass  constituting  the  graphophone 
record  blank,  as  above  mentioned,  I  may 
either  make  a  master  record,  or  otherwise 
procure  a  master  record,  and  make  duplicate 
records  therefrom  out  of  the  graphophone  60 
record  blanks  made  from  each  of  the  three 
substances  above   disclosed. 

By  the  term  ketone  found  in  the  claims  I 
mean  to  include  only  acetone,  or  its  immediate 
homologues  such  as  ethyl-methyl-ketone,  or  65 
diethyl-ketone ;  by  the  term  phenol  I  mean  to 
include  only  carbolic  acid  and  the  cresols ;  and 
by  the  term  aldehyde  I  mean  to  include  only 

formaldehyde  or  its  pol3"mers,  or  its  am- 
monia condensation  products  such  as  hexa- 

methylene-tetra-amin  and  acet-aldehyde. 
It  is  obvious  that  those  skilled  in  the  art 

may  vary  the  details  of  the  procedure  with- 
out departing  from  the  spirit  of  my  inven- 

tion, and  further,  that  homologues  of  the 
compounds  mentioned  may  be  employed,  and 
still  come  within  the  spirit  of  my  invention. 
Therefore,  I  do  not  wish  to  be  limited  to 

the  above  disclosure,  except  as  may  be  re- 
quired by  the  claims. 

What  I  claim  is: — 1.  The  herein  described  new  article  of 
manufacture  consisting  of  a  graphophone 
record  blank,  containing  a  condensation 

product  of  a  ketone,  a  phenol  and  an  alde- 

hyde. 
2;  The   herein    described   new    article   of 

manufacture   consisting  of   a   graphophone 
record    blank,    containing    a    condensation 

product  of  acetone,  phenol  and  formalde-  90 

hyde. 3.  The   herein    described   new    article   of 
manufacture  consisting  of   a   graphophone 
record    blank    containing    a    condensation 
product  of  a  ketone,  a  phenol,  an  aldehyde  95 
and  a  filler. 

In  testimony  whereof,  I  affix  my  signature, 
in  presence  of  two  witnesses. 

AVALLACE  APPLBT0N  BEATTY. 
Witnesses : 

T.  A.  WlTHERSPOON, 
E,  M.  Parker. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D,  C." 

"Commissioner  of  Patents 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  M.  Heck,  a 

citizen  of  the  United  States,  residing  at 
Raleigh,  in  the  county  of  Wake  and  State  of 

5  North  Carolina,  have  invented  new  and  use- 
ful Improvements  in  Methods  of  Comparing 

Sounds,  of  which  the  following  is  a  specifica- 
tion. 

This  invention  relates  to  the  art  of  sound 

10  detection  and  comparison. 
In  all  observations  made  by  the  senses,  im- 

pressions on  the  brain  rapidly  lose  their  in- 
tensitj7  and  character,  the  memory  being 
thus  unable  to  compare  sensations  following 

15  each  other  at  relatively  long  intervals.  In 
observations  on  light,  some  hundred  fold  in- 

crease of  accuracy  has  been  attained  by 
utilizing  instruments  that  will  place  two 
lights  to  be  compared  before  the  eyes  at  the 

20  same  time,  or  one  light  after  another  in 
rapid  succession. 

One  of  the  objects  of  the  present  invention 
is  to  accomplish  a  similar  result  in  connec- 

tion with  sound  observation,  whereby  the 
25  detection  and  investigation  of  sounds,  the 

resonant  properties  of  bodies,  and  the  re- 
flecting and  absorbing  quantities,  may  be 

more  accurately  conducted  than  has  hereto- 
fore been  possible. 

SO  A  further  object  is  to  provide  for  efficient 
comparison  of  sounds  by  equalizing  the  vol- 

umes of  the  sounds  being  investigated,  leav- 
ing the  nature  or  character  of  the  sounds  un- 

distributed. 

35  A  further  object  is  to  provide  means 
whereby  resonance  properties  of  cavities 
may  be  determined  and  compared  by  per- 

cussion or  impinging  of  sound  waves. 
A    further   object   is   to    provide   means 

40  whereby  the  sound  reflecting  properties  of 
surfaces  may  be  determined  and  compared. 

A  further  object  is  to  provide  means  for 
thoroughly  insulating  the  apparatus  from 
extraneous  sounds. 

45  The  invention  will  be  hereinafter  fully  set 
forth  and  particularly  pointed  out  in  the 
claims. 

In  the  accompanying  drawing:  Figure  i 
is  a  view  of  a  stethoscope  constructed  in  ac- 

60  cordance  with  my  invention.  Fig.  2  is  an 
enlarged  detail  view  illustrating  the  sound 
equalizing  device.  Fig.  3  is  an  end  view 
thereof.  Fig.  4  is  a  diagrammatic  trans- 

verse sectional  view  thereof.     Fig.  5  is  an 
55  enlarged  detail  view  of  one  of  the  receiving 

60 

chambers.  Fig.  6  is  a  detail  of  the  locking 
device.  Fig.  7  is  a  detail  view  of  a  slight 
modification.  Fig.  8  is  a  diagrammatic 
view  illustrating  one  of  the  uses  of  my  in- 
vention. 

Referring  to  the  drawing,  the  instrument 
illustrated  in  Fig.  1  is  a  convenient  form  of 

the  doctor's  stethoscope,  although  it  will  ap- 
pear later  that  the  instrument  is  not  limited 

to  medical  work.  The  stethoscope  illus-  g5 
trated  comprises  the  ear  nipples  10,  connect- 

ed with  tubes  11  leading  from  the  arms  12 
of  a  coupling  13.  Said  coupling  is  provided 
with  lower  branches  14  from  which  tubes  15 

lead  to  the  cups  18,  designed  to  receive  the  70 
sound  in  the  well  known  manner.  For  con- 

venience, the  cups  16,  and  tubes  15,  may  be 
called  receiving  members,  and  the  tubes  11 
and  ear  pieces  10,  delivery  members.  Said 
cups  16  may  also  be  technically  sound  direct-  75 
ing  devices,  for  the  reason  that  they  perform 
the  function  of  directing  sounds  received  by 
them. 

Rotatably  supported  by  the  coupling  13, 
and  preferably  by  the  branches  14,  is  a  valve  go 
member  17  provided  with  openings  18  and 
19,  arranged  at  an  angle  with  respect  to  each 
other,  and  located  so  as  to  control  the  pas- 

sage of  sound  waves  through  said  branches 
14.  The  openings  18  and  19  are  arranged  35 
as  shown  in  Fig.  4,  it  being  apparent  from 
said  figure  that  either  tube  may  be  open 
when  the  other  is  closed,  or  both  open  to  the 
same  extent  at  the  same  time,  or  one  full 

open  and  the  other  open  to  any  desired  frac-  90 
tion.  An  indicating  scale  20  mounted  on 
one  of  the  tubes  14,  acting  also  as  a  cap 
to  hold  the  valve  member  17  in  position,  is 
provided,  said  cap  being  attached  in  suitable 
manner.  The  end  of  the  valve  member  is  95 
provided  with  a  head  22  having  a  pointer 
23  cooperating  with  the  scale  20  to  indicate 
the  adjustment  of  the  valve.  By  the  use  of 
this  arrangement,  the  valve  member  may  be 
adjusted  so  that  the  volume  of  sound  pass-  100 
ing  from  branches  14  to  the  arms  12  will  be 
equalized,  rendering  it  possible  to  determine 
the  nature  of  the  respective  sounds  without 
regard  to  any  difference  in  volume  at  the 
.source.  Thus  two  sounds  of  different  vol-  105 
umes  may  be  equalized  as  to  the  volume  by 
adjusting  the  valve  member  so  that  the 
openings  18  and  19  will  equalize  any  differ- 

ence in  the  volume. 
The  receiving  cup  or  mouth  piece  16  may  no 
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be  of  any  suitable  or  desirable  construction. 
It  is  preferred  however,  to  make  them  in  two 
sections.  One  of  said  sections  comprises  a 
shutter  chamber  24  provided  with  a  neck  25 

f  to  enter  the  tube  15.  Located  within  said 
chamber  is  a  pivoted  shutter  or  valve  26 
heavy  enough  to  shut  off  sound  tending  to 
pass  through  said  chamber.  The  shutter  or 
diaphragm  26  is  provided  with  a  milled  head 

ia  27  by  which  it  may  be  rotated,  but  is  nor- 
mally held  in  its  closed  position  against 

shoulders  28  by  means  of  a  spring  29.  When 
the  shutter  is  opened  and  released  the  spring 
29  causes  the  same  to  fly  back  to  shut  posi- 

tion. To  prevent  a  noise  as  the  shutter  is 
closed,  an  insulated  stop  30  is  placed  outside 
of  the  chamber  24  to  engage  the  head  27,  and 
thereby  limit  the  movement  of  said  shutter. 
Should  it  be  desired  to  lock  the  shutter  in 
open  position,  a  spring  latch  31  is  provided 

having  a  finger  adapted  to  engage  an  open- 
ing 32  in  the  head  27. 

"The  mouth  piece  is  detachably  connected to  the  shutter  chamber  24,  in  any  suitable 
manner,  as  the  threaded  portion  33.  For 
ordinary  sound  observation  in  connection 
with  the  usual  medical  use  of  a  stethoscope, 

the  cups  may  be  of  the  usual  type.  For  per- 
cussion testing  however,  a  cup  is  employed 

30  in  which  is  secured  a  leaf  spring  35  to  which 
is  secured  a  suitable  hammer  36,  said  spring 
being  held  in  position  by  a  suitable  sound 
insulated  clamp  37.  Projecting  through  an 
opening  in  the  wall  of  the  cup  is  a  ratchet 
wheel  38  rotatably  supported  by  a  leaf 
spring  39,  which  is  also  supported  by  a 
sound  insulated  clamp.  The  insulation  com- 

prises spaced  apart  felt-washers  connected 
by  an  intermediate  felt  tube  through  which 
the  bolt  of  the  clamp  passes.  A  suitable 
cover  41  may  be  provided  for  the  ratchet 
wheel,  in  order  to  enable  the  cup  to  be  used 
in  the  ordinary  manner,  if  the  percussion 
device  is  not  to  be  utilized  at  any  specific 
time.  In  operation,  the  open  end  of  the  cup 
is  placed  upon  the  surface  of  the  body  to  be 
tested,  and  the  hand  holding  the  mouth 
piece  has  one  finger  on  the  ratchet  and  by 
rotating  the  latter  the  teeth  thereof  succes- 

50  sively  engage  the  leaf  spring  and  thus  make 
a  stroke  with  the  hammer  36.  Each  time 
that  the  leaf  spring  is  released  by  the 
ratchet,  the  hammer  36  will  strike  against 
the  surface  with  which  the  cup  is  in  con- 

tact, and  the  character  of  the  sound  emitted 
by  said  surface,  when  struck  by  the  hammer 
will,  of  course,  vary  with  the  nature  of  the 
body  being  tested.  To  increase  the  intensity 
of  the  stroke,  the  finger  while  pushing  the 

60  teeth  forward  presses  the  ratchet  wheel  in- 
wardly, thus  elevating  the  spring  35  a 

greater  distance  before  its  release.  During 
the  foregoing  operation  the  shutter 
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the  cover  41  is  placed  in  position,  and  the 
shutter  25  is  opened  and  closed,  as  the  opera- 

tor may  desire,  by  means  of  a  finger  engag- 
ing the  milled  head  27. 

In  order  to  detect  and  determine  the  re- 
flection and  absorption  of  bodies  with  re- 

spect to  sound,  a  mouth  piece  40  is  employed, 
as  illustrated  in  Fig.  7.  Said  mouth-piece  is 
provided  with  an  internal  clamping  device 
41  constructed  to  support  a  watch  42,  or 
other  similar  sound  producing  device.  The 
watch  is  thoroughly  insulated  against  trans- 

mission of  sound  to  the  wall  of  the  cup  by 

means  of  suitable  packing  43,  of  felt  or  sim- 
ilar material.  The  reflector  is  best  used  with 

a  wall  44,  one  side  of  which  has  a  felt  dam- 
per 45,  said  wall  being  so  shaped  as  to  pro- 
tect the  shutter  chamber  from  sounds  that 

may  come  without  first  reflecting  against  the 
object  46,  on  which  the  mouth  of  the  cup  is  85 

placed. All  of  the  cups,  shutter  chambers,  and 
other  parts  are  preferably  provided  with  an 
insulating  covering,  best  illustrated  in  Fig. 

7,  so  as  to  protect  the  parts  of  the  instru- 
ment from  extraneous  sounds  such  as  pro- 

duced by  rubbing  or  striking  the  harder 
parts  of  the  apparatus.  Said  insulation 
comprises  an  elastic  covering  47  such  as 
sheet  rubber,  inclosing  a  loose  sound  absorb- 

ing felt  48. 
It  will  be  understood  that  while  the  re- 

ceiving cups  and  their  attachments  and  ad- 
juncts have  been  illustrated  and  described  in 

connection  with  a  double  stethoscope,  I  do 
not  desire  to  limit  myself  in  this  particular, 
as  it  is  obvious  that  the  same  may  be  applied 

to  any  of  the  well  known  forms  of  stetho- 
scope without  departing  from  the  spirit  of 

ray  invention. 
In  Fig.  8  I  have  illustrated  a  method  of 

comparing  the  diaphragms  of  sound  repro- 
ducing machines  to  determine  differences  in 

quality  and  character  of  sound  reproduction. 
Referring  to  said  figure,  50  and  51  indicate 
conventionally  illustrated  graphophones, 

provided  with  the  usual  diaphragms  sup- 
ported in  suitable  manner  as  indicated  at  52 

and  53.  The  sound  receiving  cups  or  mem- 
bers 54  are  connected  with  the  diaphragm 

supports  52,  53  and  are  provided  with  sound 
excluding  shutters  55.  Said  receiving  cups 
or  members  are  connected  by  tubes  56  with 
the  branches  57  of  a  coupling  member  58, 

and  a  sound  equalizing  device  59  is  prefer- 
ably provided.  The  upper  branches  60  of 

the  coupling  member  are  connected  by  tubes 
61  with  the  delivery  members  62  which  are 
also  provided  with  sound  excluding  shutters 
63.  Said  delivery  members  perform  the 

'  function  of  sound  directing  devices.  The 
shutters  55  and  63  are  similar  in  construc- 

tion to  shutters  26,  and  are  provided  with 
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held  open.     When  it  is  desired  to  use  the, v.  similar  adjuncts 
65  stethoscope  without  the  percussion  device.        In  operation,  the  machines  50  and  51  are 
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operated  simultaneously  and  the  sound  re- 
produced by  each  will  be  delivered  through 

members  62,  the  shutters  03  being  locked  in 
open  position.  By  adjusting  member  59  to 

5  equalize  the  volumes  of  sound,  the  operator 
by  alternately  operating  the  shutters  55  may 
accurately  compare  the  work  of  the  two  dia- 

phragms 52,  53.  If  it  is  desired  to  make  a 
comparative  test  of  amplifying  devices,  they 

1 0  are  made  to  perform  the  functions  of  deliv- 
ery members  62,  one  of  the  shutters  55  being 

locked  in  open  position.  By  alternately 
operating  the  shutters  63  any  differences  in 
the  two  amplifying  devices  may  be  readily 

15  determined. 
The  apparatus  above  described  forms  the 

subject-matter  of  a  co-pending  application 
filed  Feb.  5,  1915,  Serial  No.  6316,  this  case 
being  a  division  of  said  application. 

20  Having  thus  explained  the  nature  of  my 
invention  and  described  an  operative  man- 

ner of  constructing  and  using  the  same, 
although  without  attempting  to  set  forth  all 
of  the  forms  in  which  it  may  be  made,  or 

25  all  of  the  forms  of  its  use,  what  I  claim  is : — 
1.  The  method  of  comparing  sounds  which 

consists  in  causing  sound  found  at  different 
points  to  travel  to  a  common  point  only 
through    preestablished    paths,    controlling 

30  said  sounds  in  said  travel  in  such  a  man- 
ner as  to  cause  them  to  arrive  substantially 

undiminished  at  said  common  point,  and  ob- 
serving said  sounds  at  said  common  point 

separately. 
35  2.  The  method  of  comparing  sounds  which 

consists  in  alternately  permitting  sounds  to 
travel  only  through  different  preestablished 
paths  to  a  common  point,  controlling  the  in- 

tensity of  said  sounds  in  travel,  and  observ- 
40  ing  said  sounds  arriving  through  each  of 

said  paths  separately. 
3.  The  method  of  comparing  sounds  which 

comprises  permitting  successively  each  of  a 
number  of  simultaneously  occurring  sounds 

45  to  pass  only  through  preestablished  paths 
to  a  common  point,  and  observing  the  vari- 

ations through  said  succession  at  said  com- 
mon point. 

4.  The  method  of  comparing  sounds  which 
50  comprises    successively    permitting    sounds 

occurring  at  different  points  to  pass  only 
through  different  preestablished  paths  to  a 
common  point,  controlling  the  intensity  of 
said  sounds  in  said  travel,  and  observing  the 

55  variations  through  said  succession  at  said 
common  point. 

5.  The  method  of  comparing  sounds  which 

comprises  successively  permitting  different 
sounds  to  pass  through  different  preestab- 

lished paths  to  a  common  point,  and  caus-  60 
ing  said  sounds  to  take  the  same  direction 
from  said  point  to  a  point  of  observation. 

6.  The  method  of  comparing  sounds  which 
comprises  successively  permitting  sounds 
found  at  different  points  to  pass  through  65 
preestablished  paths  to  a  common  point,  and 

causing  said  sounds  to  take  the  same  direc- 
tion from  said  common  point  to  a  point  of 

observation. 

7.  The  method  of  comparing  sounds  which  70 
consists  in  successively  permitting  different 
sounds  to  pass  through  different  preestab- 

lished paths  to  a  common  point,  causing  said 
sounds  to  take  a  common  direction  from 

said  common  point  of  observation,  and  con-  75 
trolling  the  volumes  of  said  sounds  in  their 
travel. 

8.  The  method  of  comparing  sounds  which 
consists  in  successively  permitting  sounds 
found  at  different  points  to  pass  through  80 
prei;stablished  paths  to  a  common  ooint  and 
causing  said  sounds  to  take  a  common  direc- 

tion to  a  point  of  observation,  and  control- 
ling the  volumes  of  said  sounds  in  their 

travel.  85 
9.  The  method  of  comparing  sounds  which 

comprises  causing  sounds  found  at  different 
points  to  travel  to  a  common  point  only 

through  definite  paths  and  varying  the  vol- 
ume of  sound  permitted  to  reach  said  com-  90 

mon  point  through  one  of  said  paths  to 
equalize  the  intensity  of  the  sound  at  said 
common  point. 

10.  The    method    of    comparing    sounds 
which   comprises   causing   sounds   to   reach  95 
a  common  point  only  through  definite  paths 
and  varying  the  volume  of  sound  permitted 
to  reach  said  common  point  through  either 
of  said  paths  to  equalize  the  intensity  of 
sound  at  said  common  point.  100 

11.  The  method  of  comparing  sounds 
which  comprises  causing  sounds  found  at 
different  points  to  reach  a  common  point 
only  through  definite  paths  and  varying  the 
volumes  of  the  sounds  admitted  through  105 
each  of  said  paths  in  such  a  manner  as  the 
volume  of  sound  admitted  through  one  path 
is  increased  in  the  same  proportion  as  the 
volume  admitted  through  the  other  path 
is  diminished.  HO 

In  testimony  whereof  I  have  hereunto  set 

my  hand. 
CHARLES  M.  HECK. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
HOBACE  C.  MOYER,  OF  OAK  PARK,  ILLINOIS,  ASSIGNOR  TO  THE  WINDSOR  FURNITURE 

COMPANY,  OF  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

DESIGN  FOR  A  TALKING-MACHINE  CABINET. 

48,132. Specification  for  Design.  Patented  Nov.  9, 1915. 

Application  filed  August  11,  1915.     Serial  No.  45,050.     Term  of  patent  14  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Horace  C.  Moyer,  a 

citizen  of  the  United  States,  residing  at 
Oak  Park,  in  the  county  of  Cook  and  State 
of  Illinois,  have  invented  a  new,  original, 
and  ornamental  Design  for  a  Talking-Ma- 

chine Cabinet,  of  which  the  following  is  a 
specification,  reference  being  had  to  the  ac- 

companying drawing,  forming  part  thereof. 
In  the  drawing :  the  figure  is  a  perspective 

of  a  talking  machine  cabinet,  showing  my 
new  design. 

I  claim: — The  ornamental  design  for  a  talking  ma- 
chine cabinet  as  shown. 

HORACE  C.  MOYER. 

Witnesses : 
Mildred  Sttjmpf, 
Katharine  Gerlach. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
HENRY  C.  MILLKR,   OF  WATERFORD,   NEW  YORK,  ASSIGNOR  TO  VICTOR  TALKING 

MACHINE  COMPANY,  A  CORPORATION  OF  NEW  JERSEY. 

CABINET  SOUND-REPRODUCING  MACHINE. 

1,159,978. Specification  of  Letters  Patent.  Patented  Nov.  9, 1915. 

Application  filed  May  19, 1909.     Serial  No.  497,097. 

To  all  tvhom  it  may  concern: 
Be  it  known  that  I,  Henry  C.  Miller,  a 

citizen  of  the  United  States,  residing  at 
Waterford,  in  the  county  of  Saratoga  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Cabinet 

Sound-Reproducing  Machines,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  improvements  in 
10  cabinet  sound  reproducing  machines. 

An  object  of  the  invention  is  to  provide 
means,  inclosed  within  a  sound  chamber,  to 
amplify  and  improve  the  reproduced  sound. 
A  further  object  of  the  invention  is  to 

15  provide  improved  means  for  supporting  the 
amplifying  horn,  to  permit  the  sound  box 
to  be  moved  in  any  convenient  direction. 

The  invention  also  relates  to  the  special 
details  of  construction  and  arrangement  of 

20  parts,  to  be  hereinafter  described,  and  par- 
ticularly pointed  out  in  the  claims. 

In  the  drawings,  Figure  1,  is  a  front  ele- 
vation. Fig.  2,  is  a  transverse  section.  Fig. 

3,  is  a  detailed  view  showing  my  improved 
25  mounting  employed  with  a  different  form 

of  amplifier. 
The  numeral  1  indicates  a  cabinet  or  cas- 

ing provided  with  two  chambers  or  com- 
partments designated  5X  and  5  respectively, 

30  the  chamber  5X  forming  a  compartment  for 
sound  reproducing  means,  and  the  chamber 
5  constituting  a  sound  or  diffusing  cham- 

ber for  the  reproduced  sound.  In  the  em- 
bodiment of  the  invention  shown  in  the  ac- 

35  company ing  drawings,  the  said  chambers 
are  formed  by  partitions  2  and  3,  the  parti- 

tion 2  extending  horizontally  partially 
across  the  cabinet  and  the  partition  3  ex- 

tending vertically  from  the  horizontal  parti- 
40  tion  to  the  top  of  the  cabinet.  The  chamber 

5*  is  arranged  above  the  partition  2  and  on 
one  side  of  the  vertical  partition  3,  while 
the  sound  chamber  5  occupies  the  entire  por- 

tion of  the  cabinet  below  the  plane  of  the 
45  horizontal  partition  2  and  also  extends  up- 

wardly on  the  opposite  side  of  the  vertical 

partition  from  the  chamber  5X.  There  is  an 
opening  I  in  the  vertical  partition  to  afford 
communication  between  these  two  chambers 

50  and  there  are  also  one  or  more  openings  4' 
through  the  walls  of  the  sound  chamber  5 

forming  sound  exits.  A  door  or  removable 
closure  6  is  provided  in  one  wall  of  the 
sound  chamber  5  at  a  point  below  the  hori- 

zontal partition  2.  55 
Supported  on  and  depending  from  the 

partition  2,  is  a  suitable  motor  for  rotating 
a  turn  table  12,  and  in  the  present  instance 
the  motor  comprises  a  base  7,  counter  shaft 
8,  power  shaft  9,  motor  spring  10,  and  gear-  6  J 
ing  11,  between  shafts  8,  and  9.  It  will  be 
noted,  I  employ  a  coiled  motor  spring  10, 
one  end  of  which  is  secured  to  a  ratchet  llx, 
and  the  other  to  one  of  the  gears.  The  coun- 

tershaft 8  extends  upwardly  through  the  65 
horizontal  partition  2  and  on  its  upper  end 
carries  a  turn  table  12  located  within  the 

compartment  5X  and  adapted  to  receive  and 
support  a  sound  record  in  the  usual  manner. 

13,  indicates  a  tapering  amplifying  horn,  70 

carrying  at  one  end  a  sound  box  13'  and  sup- 
ported at  14,  by  a  pivot  or  link  15,  and  a 

slotted  bearing  bracket  16,  the  latter  being 
secured  to  the  partition  3.     The  link  15,  is 
attached  to  the  amplifier,  and  extends  up-  7  > 
wardly  through  the  bracket  with  its  free  end 
threaded  to  receive  a  nut  IT,  rounded  on  its 
under  side  and  seated  in  the  slot  of  bracket 

16,  the  length  of  the  link  and  the  position 
of  the  nut  being  such  as  to  normally  space  80 
the  amplifier  from  the  under  side   of  the 
bracket.     A  lock  nut  18,  also  engages  the 
threaded  link  to  hold  the  nut  17,  in  set  posi- 

tion.   This  construction  forms  among  other 
things  a  pivotal  support  for  the  amplifier,  85 
and  is  located  with  reference  to  the  latter 
and  the  sound  box  to  relieve  the  weight  on 
the  record. 

The  amplifier  passes  freely  through  the 
opening  4  in  vertical  partition  3,  into  the  90 
sound  chamber  5,  and  is  crooked  or  curved 
to  extend  downwardly  within  the  latter  with 
its  larger  end  located  beneath  the  horizontal 
partition  2  adjacent  the  motor  and  in  juxta- 

position to  the  opening  controlled  by  the  95 
door  or  removable  closure  6. 

In  operation,  the  amplifier  swings  sub- 
stantially horizontally  across  the  turn  table 

12,  on  the  pivot  or  link  15  as  an  axis,  so  as  to 
permit  the  sound  box  to  traverse  a  sound  100 
record  supported  on  the  said  turn  table. 
The  vertical  movement  of  the  sound  box  into 
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or  out  of  engagement  with  the  record  may 
be  effected  b}^  raising  or  lowering  the  am- 

plifier to  give  the  same  a  bodily  rectilinear 
movement  in  the  direction  of  the  pivot  or 

5  link  15,  said  movement  being  permitted  by 
the  pivot  playing  axially  or  longitudinally 
through  the  slotted  bracket.  The  sound  box 
may  also  be  moved  into  or  out  of  engage- 

ment with  the  record,  by  tilting  the  ampli- 
10  fier  on  its  mounting,  as  is  permitted  by  the 

slot  in  the  bracket  and  the  rocking  of  the 
rounded  surface  of  the  nut  17  on  its  seat. 
It  will  therefore  be  seen  that  the  foregoing 
construction  provides  a  simple  and  efficient 

15  mounting  for  the  amplifier  by  means  of 
which  the  amplifier  may  have  universal  and 
bodily  rectilinear  movement. 

As  shown  in  Fig.  2  of  the  drawings  the 
mounting  for  the  amplifier  is  inclosed  with- 

20  in  the  sound  chamber  5,  and  the  bracket  16, 
secured  to  the  partition  3,  is  disposed  across 
the  opening  4,  the  amplifier  extending  freely 
through  the  portion  of  said  opening  below 
the  bracket,  and  said  opening  also  extend- 

25  ing  upwardly  above  the  bracket  and  estab- 
lishing communication  between  the  cham- 

bers 5  and  5*  at  a  point  removed  from  the 
amplifier. 

In  the  preferred  form  of  the  invention,  I 
30  have  shown  the  amplifier  as  curved  down- 

wardly as  above  described,  but  it  is  to  be 
understood  that  a  straight  amplifier  may 
be  employed  with  this  improved  mounting. 
Such  an  amplifier  is  disclosed  in  Fig.  3,  and 

35  to  offset  the  weight,  due  to  the  length,  a 
counterweight  20,  is  shown  attached  to  the 
enlarged  end. 

Supported  in  the  diffusing  or  sound  cham- 
ber  5,  are  a  number  of  resonators,  which 

40  are  regarded  as  one  of  the  essential  features 
of  this  invention,  and  serve  to  improve  the 

quality  of  the  reproduced  sound,  there  be- 
ing resonators  of  different  forms,  to  respond 

sympathetically  to  various  tones.     Accord- 
45  ingly  I  arrange  within  the  lower  portion  of 

the  diffusing  chamber  a  plurality  of  horn- 
like or  tapering  tubular  resonators  22,  closed 

at  their  smaller  ends,  one  of  said  resonators 
being  mounted  in  inclined  position  with  its 

50  mouth  located  substantially  opposite  the 
mouth  of  the  curved  amplifier  13,  and  others 
of  said  tapering  resonators  22  being  nested 
with  the  wide  end  of  the  inner  resonator 

projecting   forward    of   the    resonator   sur- 
55  rounding  it.  Arranged  obliquely  within  the 

upper  portion  of  the  chamber  5,  and  at  an 
angle  to  each  other  are  other  tapering  tu- 

bular resonators  23  similar  to  the  resonator 
22,  while  intermediate  the  resonators  22  and 

60  23,  are  a  series  of  horizontally  disposed  tu- 
bular resonators  26. 

Located  at  different  points  in  the  diffus- 
ing chamber  between  the  above  described 

tubular  resonators  are  arranged  additional 

resonators,  as  shown;  28,  indicating  a  plu-  65 
rality  of  loosely  suspended  bars;  29,  Jap- 

anese bells;  and  30,  a  triangle. 
From  the  foregoing  description  it  will  be 

clear  I  have  produced  a  cabinet  sound  re- 
producing  machine    which    will    reproduce  70 

sound  in  natural,  full  and  blended  tones. 
In  the  operation  of  the  machine  the  sound 

is  amplified  by  the  horn  or  amplifier  13  and 
is  directed  into  the  chamber  5,  and  is  dif- 

fused within  the  latter  and  acted  upon  by  75 
the  different  resonators,  to  bring  out  the  less 
prominent  tones,  before  the  sound  escapes 
from  the  cabinet  to  the  atmosphere. 
What  I  claim  is : 
1.  In  a  sound  reproducing  machine,  the  80 

combination   of   a   cabinet,   a  partition   for 

dividing    the    cabinet    into    two    compart- 
ments, one  of  which  forms  a  sound  diffusing 

chamber,  an  opening  being  formed  in  the 
partition  for  the  exit  of  sound,  a  sound  re-  85 
producing  machine  including  a  reproducer, 
located  in  one  of  the  compartments,  an  am- 

plifier connected  to  the  reproducer  and  ex- 
tending into  the  sound  diffusing  chamber, 

actuating  mechanism  in  the  diffusion  cham-  90 
ber  adjacent  the  end  of  the  amplifier  and 
resonators  including  open  mouth  horns  in 
the  found  diffusing  chamber  above  and  be- 

low the  free  end  of  the  amplifier. 
2.  In  a  sound  reproducing  machine,  the  95 

combination   of   a   cabinet,   a   partition   for 
dividing  the  cabinet  into  two  compartments, 
one  of  which  forms  a  sound  diffusing  cham- 

ber, an  opening  being  formed  in  the  parti- 
tion for  the  exit  of  sound,  a  sound  repro-  100 

ducing  machine  including  a  reproducer  lo- 
cated in  one  of  the  compartments,  an  ampli- 

fier connected  to  the  reproducer  and  extend- 
ing into  the  sound  diffusing  chamber,  ac- 

tuating mechanism  in  the  diffusion  chamber  105 
adjacent  the  end  of  the  amplifier,  resonators 
including  open  mouth  horns  in  the  sound 
diffusing  chamber  above  and  below  the  free 

end  of  the  amplifier,  and  open  mouth  res- 
onators located  intermediate  the  aforesaid  110 

resonators. 

3.  In  a  sound  reproducing  machine,  the 
combi nation  of  a  cabinet,  a  partition  for 
dividing  the  cabinet  into  two  compartments, 
one  of  which  forms  a  sound  diffusing  cham-  115 
ber.  an  opening  being  formed  in  the  parti- 

tion for  the  exit  of  sound,  a  sound  repro- 
ducing machine  including  a  reproducer  lo- 

cated in  the  other  compartment,  an  amplifier 
connected  to  the  reproducer  and  extending  120 
into  the  sound  diffusing  chamber,  actuating 
mechanism  in  the  diffusion  chamber  adja- 

cent the  end  of  the  amplifier,  resonators  in 
the  sound  diffusing  chamber  above  and  be- 

low the  free  end  of  the  amplifier,  and  res-  125 
onators  suspended  intermediate  the  said  res- 
onators. 

4.  In  a  sound  reproducing  machine,  the 
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combination  of  a  cabinet,  a  partition  for  di- 
viding the  cabinet  into  two  compartments, 

one  of  which  forms  a  sound  diffusing  cham- 
ber, an  opening  being  formed  in  the  parti- 

5  tion  for  the  exit  of  sound,  a  sound  repro- 
ducing machine  including  a  reproducer,  an 

amplifier  connected  to  the  reproducer  and 
extending  into  the  sound  diffusing  chamber, 
actuating  mechanism  in  the  diifusing  cham- 

10  ber  adjacent  the  end  of  the  amplifier,  resona- 
tors in  the  sound  diifusing  chamber  above 

and  below  the  free  end  of  the  amplifier,  and 
resonators  loosely  suspended  intermediate 
the  said  resonators. 

15  5.  In  a  sound  reproducing  machine,  the 
combination  with  a  cabinet  formed  with  a 
diffusion  chamber  and  a  compartment  for  a 

sound  reproducing  machine,  a  sound  repro- 
ducing machine  including  a  reproducer  and 

20  a  downwardly  curved  amplifier  connected 
with  the  reproducer  and  extending  into  the 
diffusion  chamber  and  directing  the  sound 
under  the  compartment  in  Avhich  the  sound 
reproducing  machine  is  supported,  an  open 

25  mouth  tone  resonator  located  opposite  the 
mouth  of  the  curved  amplifier,  other  open 
mouth  tone  resonators  located  above  and  be- 

low the  mouth  of  the  curved  amplifier,  and 
loosely  suspended  tone  resonators  mounted 

30  in  the  diffusion  chamber. 
6.  In  a  sound  reproducing  machine,  the 

combination  with  a  cabinet,  formed  with  an 
exit  opening,  partitions  in  the  cabinet  to 
provide  two  compartments,  one  of  which  is 

35  larger  than  the  other,  one  of  the  partitions 
having  an  opening  to  establish  communi- 

cation between  the  two  compartments,  a 
sound  reproducing  machine  supported  in  the 
smaller  compartment  and  including  a  record 

40  support  and  a  reproducer,  a  downwardly 
curved  amplifier  connected  to  the  reproducer 
and  extending  below  the  plane  of  the  bottom 
of  the  smaller  compartment,  a  universal  con- 

nection  for  suspending   the  curved   ampli- 
45  fier,  tone  resonators  in  the  larger  compart- 

ment above  and  below  the  mouth  of  the 
downwardly  curved  amplifier,  and  loosely 
suspended  tone  resonators  mounted  in  the 
larger  compartment,  said  latter  tone  resona- 

50  tors  being  arranged  between  the  first  men- 
tioned tone  resonators  located  above  and  be- 

low the  end  of  the  curved  amplifier. 
7.  In  a  sound  reproducing  machine,  the 

combination  with  a  cabinet,  formed  with  an 
55  exit  opening,  partitions  in  the  cabinet  to 

provide  two  compartments,  one  of  which  is 
larger  than  the  other,  one  of  the  partitions 
having  an  opening  to  establish  communica- 

tion between  the  two  compartments,  a  sound 
60  reproducing  machine  supported  in  the 

smaller  compartment  and  including  a  record 
support  and  a  reproducer,  a  downwardly 
curved  amplifier  connected  to  the  repro- 

ducer and  extending  below  the  plane  of  the 

bottom  of  the  smaller  compartment,  a  uni-  65 
versal  connection  for  suspending  the  curved 
amplifier,  tone  resonators  above  and  below 
the  mouth  of  the  downwardly  curved  ampli- 

fier and  a  series  of  horizontally  disposed 
tone  resonators  in  the  larger  compartment.      70 

8.  In  a  sound  reproducing  machine,  the 
combination  with  a  cabinet  formed  with  an 

exit  opening,  partitions  in  the  cabinet  to 
provide  two  compartments,  one  of  which  is 
larger  than  the  other,  one  of  the  partitions  75 

having  an  opening  to  establish  communica- 
tion between  the  two  compartments,  a  sound 

reproducing  machine  supported  in  the 
smaller  compartment  and  including  a  record 
support  and  a  reprodiicer,  a  downwardly  80 
curved  amplifier  connected  to  the  repro- 

ducer and  extending  below  the  plane  of  the 
bottom  of  the  smaller  compartment,  a  uni- 

versal connection  for  suspending  the  curved 
amplifier,  tone  resonators  abo\e  and  below  85 
the  mouth  of  the  downwardly  curved  ampli- 

fier, a  series  of  horizontally  disposed  tone 
resonators  in  the  larger  compartment  and  a 

plurality  of  loosely  suspended  tone  reso- 
nators mounted  in  the  larger  compartment.  90 

9.  In  a  sound  reproducing  machine,  the 
combination  with  a  cabinet  formed  with  an 

exit  opening,  partitions  in  the  cabinet  to 
provide  two  compartments,  one  of  which  is 
larger  than  the  other,  one  of  the  partitions  95 
having  an  opening  to  establish  communica- 

tion between  the  two  compartments,  a  sound 
reproducing  machine  supported  in  the 
smaller  compartment  and  including  a  record 
support  and  a  reproducer,  a  downwardly  100 
curved  amplifier  connected  to  the  repro- 

ducer and  extending  below  the  plane  of  the 
bottom  of  the  smaller  compartment,  a  uni- 

versal connection  for  suspending  the  curved 
amplifier,  tone  resonators  above  and  below  105 
the  mouth  of  the  downwardly  curved  ampli- 

fier, a  series  of  horizontally  disposed  tone 
resonators  in  the  larger  compartment,  and 
a  plurality  of  loosely  suspended  tone  reso- 

nators mounted   at   different   levels   in   the  110 

larger  compartment  and  including  a  series 
of  bars  of  different  lengths  and  a  series  of 
concave  plates. 

10.  In  a  sound  reproducing  machine,  the 
combination  with  a  cabinet  formed  with  an  115 

exit  opening,  and  having  a  horizontal  par- 
tition and  a  vertical  partition  to  provide  a 

sound  reproducing  machine  compartment 
and  a  diffusion  chamber,  the  vertical  par- 

tition having  an  opening,  a  sound  reproduc-  120 
ing  machine  in  the  sound  reproducing  ma- 

chine compartment  including  a  reproducer, 
a  curved  amplifier  connected  to  the  repro- 

ducer and  extending  through  the  opening 
in  the  partition  and  downwardly  in  the  125 
diffusion  chamber  and  below  the  plane  of 
the  horizontal  partition,  means  for  suspend- 

ing the  curved  amplifier  at  the  top,  and  a 
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plurality  of  tone  resonators  located  in  the 
diffusing  chamber  above  and  below  the  open 
end  of  the  curved  amplifier  and  including  a 
nest  of  upwardly  extending  open  mouth  res- 

5  onators  near  the  bottom  of  the  diffusion 

chamber  and  oppositely  downwardly  in- 
clined open  mouth  resonators  near  the  top 

of  the  diffusion  chamber. 
11.  In  a  talking  machine,  the  combination 

10  of  a  cabinet  provided  with  a  sound  cham- 
ber, a  record  support  carried  by  the  cabinet 

outside  of  said  chamber,  a  sound-box,  an 
amplifier  supporting  said  sound-box  and  ex- 

tending freely  into  said  chamber,  and  means 
15  mounting  said  amplifier  on  the  cabinet  to 

permit  said  sound-box  to  move  across  said 
record  support  and  to  permit  said  ampli- 

fier to  reciprocate  bodily  and  perpendicu- 
larly to  the  record   support  to  bring  the 

20  sound-box  into  and  out  of  engagement  with 
a  record  on  said  support. 

12.  In  a  talking  machine,  the  combination 
with  a  cabinet  having  a  sound  chamber,  of  a 
record   support   carried   by   the   cabinet,   a 

25  sound-box,  an  amplifier  sxipporting  said 
sound-box  and  extending  freely  within  said 
chamber,  and  means  mounting  said  amplifier 
in  the  cabinet  to  permit  said  sound-box  to 
move  across  said  record  support,  and  to  per- 

30  mit  said  amplifier  to  have  bodily  movement 
toward  and  away  from  said  record  support 
while  being  maintained,  in  the  plane  of  said 
bodily  movement,  at  all  times  in  the  same  an- 

gular relation  with  respect  to  said  record 
35  support. 

13.  In  a  talking  machine,  the  combination 
of  a  cabinet  having  a  sound  chamber,  a 
record  support  outside  of  said  chamber,  a 
sound-box,     an     amplifier     carrying     said 

40  sound-box  and  extending  into  said  chamber, 
and  means  mounting  said  amplifier  to  move 
pivotally  to  traverse  the  record  support  and 
to  reciprocate  bodily  and  wholly  in  the 
direction  of  said  pivot  to  bring  the  sound- 

4  5  box  into  or  out  of  operative  position  with 
respect  to  the  record  support. 

14.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  a  record  support  carried 
thereby,  a  sound-box,  an  amplifier  support- 

50  ing  said  sound-box  and  having  a  portion 
inclosed  within  said  cabinet,  and  means 
mounting  said  amplifier  to  move  pivotally 
to  traverse  the  record  support  and  to  recip- 

rocate bodily  and  wholly  in  the  direction  of 
55  said  pivot  to  bring  the  sound-box  into  or 

out  of  operative  position  with  respect  to  the 
record  support. 

15.  In  a  talking  machine,  the  combination 
with  a  cabinet  having  a  sound  chamber,  of 

60  a  record  support,  a  sound-box,  an  amplifier 
carrying  said  sound-box  and  extending 
within  said  chamber,  and  means  mounting 
said  amplifier  on  said  cabinet  to  permit  said 
sound-box  to  move  across  said  record  sup- 

port and  to  permit  said  amplifier  to  have  65 
bodily  rectilinear  movement  to  bring  said 
sound-box  into  and  out  of  operative  relation 
to  said  support,  the  said  means  including  a 
bearing  carried  by  said  cabinet  and  a  pivot 
secured  to  said  amplifier  and  movable  both  70 
rotatably  and  longitudinally  in  said  bearing. 

16.  In  a  talking  machine,  the  combination 
with  a  cabinet  having  two  chambers,  and  an 
opening  establishing  communication  be- 

tween said  chambers,  a  record  support  in  75 
one  of  said  chambers,  a  sound-box,  an  am- 

plifier carrying  said  sound-box  and  passing 
freely  through  said  opening  into  the  other 
of  said  chambers,  and  means  mounting  said 
amplifier  in  said  cabinet  to  permit  said  80 
sound-box  to  move  across  said  record  sup- 

port, and  to  permit  said  amplifier  to  have 
bodily  rectilinear  movement  toward  and 
away  from  said  record  support. 

17.  In  a  talking  machine,  the  combination  85 
with  a  cabinet  having  two  chambers,  and  a 
partition  between  said  chambers,  of  a  rec- 

ord  support   in   one    of   said    chambers,    a 
sound-box,     an     amplifier     carrying     said 
sound-box  and  passing  freely  through  said  90 
partition  into  the  other  of  said  chambers, 
and  means  mounting  said  amplifier  in  said 
cabinet  to  permit  said  sound-box  to  move 
across  said  record  support,  and  to  permit 
said    amplifier   to    have    bodily    rectilinear  95 
movement    toward    and    away    from    said 

record  support,  the  said  chambers  commu- 
nicating through  said  partition  at  a  point 

removed  from  the  amplifier. 
18.  In  a  talking  machine,  the  combination  100 

with  a  cabinet  having  a  sound  chamber,  of 
a  record  support  carried  by  the  cabinet,  a 
sound-bcx,    an    amplifier    supporting    said 
sound-box  and  extending  freely  within  said 
chamber,  and  means  mounting  said  ampli-  105 
fier  in  the  cabinet  to  permit  said  sound-box 
to  move  across  said  record  support  and  to 

permit  said  amplifier  to  have  bodily  move- 
ment toward   and   away  from  said  record 

support  while  being  maintained,  in  the  plane  110 
of  said  bodily  movement,  at  all  times  in  the 
same  angular  relation  with  respect  to  said 
record  support,  the  cabinet  being  provided 
in  a  wall  of  said  chamber  with  an  opening 

in  juxtaposition  to  the  mouth  of  said  am-   115 

plifier. 19.  In  a  talking  machine,  the  combination 
of  a  cabinet,  including  a  wall  and  a  sound 
chamber  beloAv  said  wall,  a  record  support 
located    upon    said    wall,    a    sound    box,    a  120 

crooked  amplifier  carrying  said  sound-box 
at  one  end  and  passing  freely  into  said 
chamber  with  its  other  end  located  beloAv 

said  wall,  and  means  mounting  the  ampli- 
fier to  move  across  the  record  support  and  125 

to  have  bodily  rectilinear  movement  toward 
and  away  from  the  record  support. 

2-0,  In  a  talking  machine,  the  combination 



1,159,978 

with  a  cabinet  having  a  sound  chamber,  of 
a  resonator  comprising  a  plurality  of  nested 
tapering  tubular  elements,  the  wide  end  of 
the  inner  element  projecting  forward  of  the 
element  surrounding  it,  and  sound  repro- 

ducing means  communicating  with  said 
chamber. 

In  testimony  whereof  I  have  affixed  my 
signature  in  presence  of  two  witnesses. 

HENRY  C.  MILLER. 

Witnesses : 
Wm.  F.  Palmer, 
Francis  A.  Martin. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Sylvain  Dayan,  a 

citizen  of  the  Dominion  of  Canada,  and  resi- 
dent of  the  city  of  Montreal,  in  the  Province 

5  of  Quebec  and  Dominion  of  Canada,  have 
invented  certain  new  and  useful  Improve- 

ments in  Attachments  for  Gramophones,  of 
which  the  following  is  a  full,  clear,  and  exact 
description. 

10  This  invention  relates  to  improvements 
in  attachments  for  gramophones,  and  the 
object  is  to  provide  a  device  by  means  of 
which  any  gramophone  designed  to  use  a 
steel  needle  may  be  equipped  with  a  jeweled 

jk  needle. 
Two  types  of  disk  records  are  manufac- 

tured for  gramophones,  one  having  lateral 
undulations  in  the  groove,  that  is  undula- 

tions on  the  side  of  the  groove  and  the  other 
20  having  undulations  in  the  bottom  of  the 

groove.  The  former  type  is  adapted  for 
steel  needles  and  the  latter  jeweled  needles. 
It  will  thus  be  seen  that  an  entirely  different 
motion  is  transmitted  to  the  sound  box  dia- 

25  phragm  by  the  two  types  of  record,  and 
therefore  a  sound  box  adapted  for  the  type 
of  record  producing  lateral  vibrations  will 
not  operate  if  used  on  a  record  producing 
vertical  vibrations. 

30  The  attachment  forming  the  subject  of  the 
present  invention  is  a  means  for  transform- 

ing vertical  vibrations  into  lateral  vibra- 
tions, necessary  to  a  sound  box  adapted  to 

receive  only  lateral  vibrations. 
35  The  device  consists  essentially  of  a  short 

arm  adapted  to  be  mounted  in  the  needle 
socket  and  to  extend  under  the  sound  box 

in  the  same  plane  as  the  sound  box  dia- 
phragm.   This  arm  carries  an  offset  socket 

40  containing  the  jeweled  needle,  the  offset 
being  such  that  the  movement  of  the  needle 
with  the  undulations  of  the  record  imparts 
a  rolling  motion  to  the  arm  which  is  trans- 

mitted to  the  sound  box  in  the  proper  direc- 
45  tion. 

In  the  drawings  which  illustrate  the  in- 
vention : — Figure  1  is  a  front  elevation  of  a 

sound  box  with  the  attachment  in  place. 
Fig.  2  is  a  side  elevation.     Fig.  3  is  a  plan 

50  view  of  the  attachment. 

Referring  more  particularly  to  the  draw- 
ings, 5  designates  a  sound  box  of  any  suit- 

able design  having  a  diaphragm  6  of  mica 
or  other  appropriate  material,  to  the  center 

65  of  which  one  end  of  a  stylus  lever  7  is  rigidly 
connected.    The  opposite  end  of  this  lever 

is  rigidly  connected  to  a  rocking  plate  8, 
mounted  preferably  on  knife  bearings  9  on 
the  sound  box.  A  needle  socket  10  projects 
from  the  opposite  side  of  the  plate  8  from  60 
the  lever  7.  When  a  steel  needle  is  used, 
the  lateral  movement  of  the  needle  is  trans- 

mitted to  the  lever  7,  which  produces  vibra- 
tion of  the  diaphragm.  It  will  thus  be  seen 

that  the  needle  and  lever  7  are  for  all  prac-  65 
tical  purposes  a  continuous  lever  fulcrumed 
on  the  bearings  9.  The  attachment  consists 
of  an  arm  11  having  at  one  end  thereof  a 
rigid  pin  12  adapted  to  enter  the  needle 
socket.  This  arm  may  be  twisted,  as  shown  70 
at  13,  to  acquire  a  maximum  of  rigidity. 
The  pin  12  is  mounted  in  the -arm  preferably 
at  an  angle  of  45°  thereto,  as  this  is  the  nor- 

mal angle  of  the  lever  7  to  the  record,  and 
the  arm  11  is  thus  held  in  horizontal  posi-  75 
tion.  A  block  14  is  mounted  on  the  arm 
and  carries  a  clutch  or  socket  15  at  the  outer 
side  of  the  lever,  that  is,  the  side  remote  from 
the  sound  box,  as  clearly  shown  in  Fig.  2. 

This  socket  is  mounted  at  an  angle  of  45°  80 
to  the  arm,  that  is  to  say,  parallel  with  the 
lever  7,  and  carries  the  jeweled  needle  16 
in  exactly  the  same  relation  to  the  record 
that  a  steel  needle  would  be  held  in  the  socket 
10.  This  socket  and  needle  are  hereafter  85 

referred  to  as  the  "  stylus."  A  locking  screw 
17  may  be  provided  on  the  block  14  to  per- 

mit the  adjustment  of  the  device  through  the 
medium  of  the  slot  in  11  to  different  sizes 
or  makes  of  sound  box,  so  as  to  bring  the  90 

point  of  connection  of  the  stylus  and  arm  sub- 
stantially into  the  imaginary  line  18,  which  is 

the  axis  of  oscillation  of  the  stylus  lever  and 
needle  socket.  A  protective  cap  19  may  be 
provided  for  the  stylus  point.  95 

In  Fig.  3,  a  diagram  is  incorporated  show- 
ing the  proper  location  of  the  needle.  The 

line  A  represents  the  projection  of  the  plane 

of  the  diaphragm  on  the  plane  of  the  rec- 
ord, which  moves  under  the  needle  in  the  di-  ioc 

rection  of  the  arrow  X.  The  arrow  point 
on  line  A  indicates  the  movement  of  the 

needle  relatively  to  the  record.  As,  how- 
ever, the  record  grooves  are  curved,  there 

is  a  constant  force,  line  B  acting  on  the  100 
needle  at  right  angles  to  the  line  A.  The 
proper  position  of  the  needle  is  with  its 
point  on  the  line  C,  which  is  the  bisectrix 
of  the  angle  between  lines  A  and  B. 
When  the  device  is  placed  in  position  on   no 

a  sound  box,  the  pin  12  is  inserted  in  the 
needle  socket,  with  the  bar  arranged  under 
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the  edge  of  the  sound  box  and  in  the  same 
plane  with  the  diaphragm,  as  clearly  shown 
in  Figs.  1  and  2,  so  that  the  socket  8  pro- 

jects at  the  outer  side  of  the  sound  box,  the 
5  block  being  adjusted  to  bring  the  needle 

point  on  the  bisectrix  C  as  above  described, 
and  the  block  in  line  with  the  two  herrings  9. 
The  point  of  the  needle  is  thus  well  under 
the  sound  box,  so  that  the  tendency  to  re- 

lu  volve  the  sound  box,  which  exists  to  a 

marked  degree  with  the  ordinary  steel  nee- 
dle, is  practically  eliminated.  Vertical 

movement  imparted  to  the  needle  point 
from  the  record  is  transmitted  as  a  vertical 

lo  movement  through  the  socket  15  to  the  block 
14.  Owing  to  the  forward  extension  of  the 
block  bevond  the  arm.  the  movement  has  a 

rocking  tendencv  on  the  arm.  This  rock- 
ing tendency  is.  however,  not  around  the. 

axis  of  the  arm  but  around  the  imaginary 
inclined  line  oassing  through  the  bearings  9 
and  block.  The  arm  and  needle  socket  thus 

produce  a  racking  of  the  plate  8.  which  im- 
parts the  necessary  lateral  motion  to  the 

le^er  7.  There  is  a  certain  change  in  the 
direction  of  forces,  that  is,  from  the  ver- 

tical movement  of  the  outer  end  of  the  block 
14  to  an  oscillating  or  rocking  Movement 
around  the  imaginary  inclined  axis. 

Having  thus  described  my  invention,  what 
I  cla.im  is: — 

1.  The  combination  with  a  diaphragm,  a 
stylus  lever,  and  a  needle  socket  forming  the 
continuation  thereof,  of  an  arm  mounted  in 

35  the  needle  socket  and  arranged  at  an  angle 

ttv        rr: 

20 

25 

30 

of  45°  to  the  stylus  lever  in  substantially  the 
plane  of  the  diaphragm,  and  a  stylus  car- 

ried by  the  arm  parallel  with  the  stylus  lever 
and  out  of  the  plane  of  the  diaphragm. 

2.  The  combination  with  a  diaphragm,  a  40 
stylus  lever,  and  a  needle  socket,  of  an  arm 
mounted  in  the  needle  socket  arranged  in 
the  same  plane  as  the  diaphragm,  and  a 
stylus  carried  by  the  arm  having  its  record 
engaging  portion  out  of  the  plane  of  the  45 
diaphragm,  the  point  of  connection  between 
the  stylus  and  arm  being  substantially  in 
the  same  inclined  line  as  the  axis  of  oscilla- 

tion of  the  stylus  lever. 
3.  The  combination  with  a  diaphragm,  a  50 

stylus  lever,  and  a  needle  socket,  of  an  arm 

in  the  plane-  of  the  diaphragm,  a  pin  at  one 
end  thereof  mounted  in  the  needle  socket 
and  arranged  a.t  an  angle  to  the  arm.  a 
block  mounted  on  the  arm  and  projecting  55 
out  of  the  plane  of  the  diaphragm,  a  stylus 
on  said  block  parallel  with  the  stylus  lever 
and  out  of  the  plane  of  the  diaphragm,  and 
means  for  permitting  adjustment  of  said 
block  on  the  arm  to  bring  its  point  of  con-  60 
nection  to  said  arm  substantially  into  line 
with  the  axis  of  oscillation  of  the  stylus 
lever. 

Tn  witness  whereof.  I   have  hereunto  set 
my  hand,  in  the  presence  of  two  witnesses.   65 

SYLVAIN  DAY  AX. 

Witnesses: 
S.  R.  W.  Allen. 
C.  W.  Taylor. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Reginald  Warren 

de  la  Rue,  a  subject  of  the  King  of  Great 
Britain,  residing  at  The  Lodge,  Six  Mile 

5  Bottom,  Newmarket,  county  of  Cambridge, 
England,  have  invented  new  and  useful  Im- 

provements Relating  to  Gramophones,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  the  starting  and 
10  stopping  of  the  electric  motors  by  which 

gramophones  are  sometimes  driven. 

The  term  "gramophone"  is  intended  to 
include  all  talking  machines  of  a  similar 
type  in  which  a  rotating  record  disk  is  used. 

15  According  to  this  invention  an  electric 
circuit  is  made  and  broken  by  the  move- 

ment of  the  tapered  arm  carrying  the  sound 
box  and  the  electric  motor  for  driving  the 
gramophone  is  thereby  started  and  stopped. 

20  In  one  way  of  carrying  out  the  invention 
the  current  is  led  by  a  brush  carried  by  a 
bracket  on  a  stationary  part  of  the  gramo- 

phone to  a  segment  of  conducting  material 
secured  to  but  insulated  from  the  vertical 

25  part  of  the  tapered  arm,  the  segment  being 
so  arranged  that  the  circuit  is  made  when 
the  arm  is  placed  in  the  starting  position 
and  broken  when  the  tune  or  reproduction 
is  finished.     In  order  to  insure  a  complete 

30  break  in  the  circuit  the  needle  is  guided  to 
the  center  of  the  record  at  the  end  of  the 
reproduction  by  a  groove  or  a  raised  line. 

To  minimize  the  sparking  between  the  seg- 
ment and  brush  which  causes  a  roughness 

35  which  interferes  with  the  swinging  of  the 
arm,  I  employ  a  relay  operated  by  a  battery 
of  small  E.  M.  F.  to  make  and  break  the 
current  which  operates  the  motor,  or  in 
place  of  a  relay  I  connect  a  condenser  to 

40  the  segment  and  brush. 
In  the  drawings  which  illustrate  the  in- 

vention Figure  1  is  a  diagrammatic  view 
showing  the  conducting  segment  on  the 
tapered  arm  of  a  gramophone  the  circuit  be- 

45  ing  broken.  Fig.  2  is  a  diagram  showing 
the  electrical  connections.  Fig.  3  is  a  dia- 

gram showing  an  alternative  method  for 
minimizing  sparking  when  the  circuit  is 
broken. 

50  1  is  the  tapered  arm,  the  vertical  part  2  of 
which  carries  insulating  material  3,  to  which 
is  secured  the  conducting  segment  4. 

5  is  the  brush  for  conveying  the  current, 
carried  by  the  bracket  6  on  a  stationary  part 

55  of  the  gramophone. 
The  record  disk  7  is  provided  with  a 

groove  or  ridge  8  and  a  circular  groove  9, 
so  that  at  the  end  of  the  reproduction,  the 
needle  10,  and  sound  box  10*,  together  with 
the  tapered  arm,  are  moved  quickly  toward  60 
the  center  of  the  record  disk,  thereby  quickly 
and  definitely  breaking  the  circuit. 

In  Fig.  2,  11,  12  are  the  mains,  the  main 
11  passing  through  the  double  switch  13  to 
the  fuse  block  14  and  thence  through  the  65 
relay  15  to  the  electric  motor  16  driving  the 
record,  the  other  main  12  leading  to  the  fuse 
block  14  .and  thence  to  the  other  terminal  of 
the  motor  16.  17  are  the  wires  of  a  low 
E.  M.  F.  circuit.  The  current  passes  from  70 
the  battery  18  to  the  segment  4,  thence  by 
the  brush  5  and  bracket  6  to  the  relay  15, 
through  the  double  switch  13  and  back  to 
the  battery  18. 

In  Fig.  3  the  current  from  the  main  19  75 
passes  through  the  motor  16,  segment  4, 
brush  5  and  switch  20,  and  a  condenser  21 
is  connected  to  the  segment  4  and  brush  5, 
to  prevent  sparking  when  the  circuit  is 
made  or  broken  by  the  movement  of  the  30 
tapered  arm  1. 

The  operation  is  as  follows : — The  tapered 
arm  is  moved  by  hand  away  from  the  center 
of  the  record  disk  7  and  the  needle  10  placed 
at  the  outer  edge  of  the  disk.  As  soon  as  85 
the  conducting  segment  4  comes  into  contact 
with  the  brush  5  the  circuit  is  completed 
and  the  motor  started.  When  the  reproduc- 

tion is  finished  the  needle  and  tapered  arm 
are  quickly  moved  by  the  groove  8  to  the  90 
groove  9  thus  causing  the  segment  4  to 
leave  the  brush  5  and  make  a  rapid  break 
in  the  circuit  thus  stopping  the  motor. 

What  I  claim  is: — 
1.  In  a  gramophone,  the  combination  with   95 

the  record  disk  of  a  sound-box-carrying  arm, 
an  insulated  conducting  segment  carried  by 
the  arm,  a  stationary  brush  bearing  for  a 
time  on  the  segment,  a  motor  for  the  disk 
and  circuit  wires  connecting  the  motor  with   100 
the  segment  and  brush. 

2.  In  a  gramophone,  the  combination  with 
a  record  disk  of  a  sound-box-carrying  arm, 
an  insulated  conducting  segment  carried  by 
the  arm,  a  stationary  brush  bearing  for  a  105 
time  on  the  segment,  a  motor  for  the  disk 
and  circuit  wires  connecting  the  motor  with 
the  segment  and  brush,  said  disk  being  pro- 

vided with  means  for  moving  the  sound  box 
carrying  arm  suddenly  at  the  end  of  the  HO 
record  to  quickly  separate  the  segment  from 
the  brush. 
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3.  In  a  gramophone,  the  combination  with 
a  record  disk  of  a  sound-box-carrying  arm, 
an  insulated  conducting  segment  carried  by 
the  arm,  a  stationary  brush  bearing  for  a 

5  time  on  the  segment,  a  motor  for  the  disk, 
circuit  wires  connecting  the  motor  with  the 
segment  and  with  the  brush,  and  means  for 
preventing  sparking  between  the  brush  and 
segment. 

10  4.  In  a  gramophone  the  combination  of  an 
electric  motor,  a  rotating  record  disk,  a  piv- 

oted arm  carrying  a  sound  box  and  needle, 
an  insulated  conducting  segment  concentric 
with  the  arm  pivot,  a  stationary  brush,  a 

15  lead  from  the  conducting  segment  to  one 
terminal  of  the  motor  and  a  second  lead 
from  the  stationary  brush  to  the  other 
terminal  of  the  motor,  the  segment  and 
brush  being  so  adapted  that  the  brush  rests 

20  upon  the  segment  when  the  pivoted  arm  is  in 
a  position  such  that  the  needle  is  upon  an 
acting  portion  of  the  record  but  not  when 
the  record  is  finished. 

5.  In  a  gramophone  the  combination  of 
25  an  electric  motor,  a  rotating  record  disk,  a 

pivoted  arm  carrying  a  sound  box  and 
needle,  an  insulating  conducting  segment 
concentric  with  the  arm  pivot,  a  stationary 
brush,  a  lead  from  the  conducting  segment 

to  one  terminal  of  the  motor,  a  second  lead  30 
from  the  stationary  brush  to  the  other  termi- 

nal of  the  motor,  and  means  to  prevent 
sparking  between  the  segment  and  the  brush 
which  are  so  adapted  that  the  brush  rests 
upon  the  segment  when  the  pivoted  arm  is  35 
in  a  position  such  that  the  needle  is  upon  an 
acting  portion  of  the  record  but  not  when 
the  record  is  finished. 

6.  In  a  gramophone  the  combination  of  an 
electric  motor,  a  rotating  record  disk,  an  40 
arm  carrying  a  sound  box  and  needle,  an 
insulated     conducting    segment    concentric 
with  the  arm  pivot,  a  stationary  brush,  a 
lead  from  the  conducting  segment  to  one 

terminal  of  the  motor,  a  second  lead  from  45 
the  stationary  brush  to  the  other  terminal 
of  the  motor,  and  a  condenser  connecting 
the   conducting   segment   to  the   stationary 
brush  which  are  so  adapted  that  the  brush 

rests  upon  the  segment  when  the  pivoted  "° arm  is  in  a  position  such  that  the  needle  is 
upon  an  acting  portion  of  the  record  but  not 
when  the  record  is  finished. 

BEGIN ALD  WARREN  de  la  RUE. 

Witnesses : 
Frank  P.  Newman, 
Herbert  Comber. 

Copies  of  this  patent  may  be  obtained  for  live  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 



REPRODUCER  SUPPORT  FOR  GRAPHO PHONES, 

#1,160,803  -   G.  C.  White, 
Patented -November  16,  1915. 
Filed -May  25,  1914. 

• 



1,160,803. 

G.  C.  WHITE. 

REPRODUCER  SUPPORT  FOR  GRAPHOPHONES. 

APPLICATION    FILED    MAY  25,   1914. 

Patented  Nov.  16,  1915. 

.7 

£Wto™.ex4S 

COLUMBIA   PLANOQRAPH   CO., 



UNITED  STATES  PATENT  OFFICE. 
GEORGE  C.  WHITE,  OF  BALTIMORE,  MARYLAND. 

REPRODUCER-SUPPORT  POR  GRAPHOPHONES. 

1,160,803. Specification  of  Letters  Patent.  Patented  Nov.  16,  1915. 

Application  filed  May  25, 1914.     Serial  No.  840,653. 

To  all  'whom  it  may  concern : 
Be  it  known  that  I,  George  C.  White,  a 

citizen  of  the  United  States,  residing  at  Bal- 
timore, in  the  State  of  Maryland,  have  in- 

g  vented  certain  new  and  useful  Improve- 
ments in  Reproducer-Supports  for  Grapho- 

phones,  of  which  the  following  is  a  specifica- 
tion. 

This    invention    relates    to    an    improved 
10  means  for  sustaining  reproducers  of  grapho- 

phones. 
The  object  of  the  invention  is  to  provide 

an  improved  means  for  sustaining  repro- 
ducers so  as  to  enable  the  same  to  have  a 

15  freedom  of  movement  not  heretofore  permit- 
ted and  to  also  provide  a  reproducer  support 

that  will  enable  the  reproducer  to  have  a 
playing  position  substantially  tangential 
with  respect  to  the  grooves  in  the  record 

20  disk,  or  substantially  crosswise  of  the  said 
disk  grooves. 

At  the  present  time  two  distinct  forms  of 
record  disks  are  employed  and  commercially 
known  as  Victor  or  Columbia  records  and 

25  Edison  records.  In  the  case  of  the  Victor 
and  Columbia  records  the  side  wall  of  the 

record  disk  groove  is  provided  with  irregu- 
larities with  which  the  reproducer  needle  co- 

firJs  so  as  to  reproduce  the  sound.     In  the 
30  case  of  the  Edison  records  the  grooves  of  the 

disk  are  provided  with  irregularities  in  the 
bottom  of  the  groove.  In  the  Victor  and 
Columbia  disks  the  grooves  of  which  have 
an   irregular   side   wall,  the  reproducer  in 

35  practice  is  sustained  vertically  so  that  its 
diaphragm  will  have  position  substantially 
tangential  with  respect  to  the  grooves, 
whereas  in  the  case  of  the  Edison  disks  with 

the  grooves  of  irregular  bottom,  the  repro- 
40  ducer  in  practice  is  sustained  in  a  horizontal 

position.  The  respective  positions  of  the  re- 
producers with  respect  to  the  two  forms  of 

grooves  as  above  noted  are  necessary. 
My  invention  therefore  has  for  its  object 

45  to  provide  a  reproducer  support  of  such  con- 
struction that  the  reproducer  may  be  carried 

so  as  to  operate  with  disk  records  of  either 
of  the  types  referred  to. 

With  these  and  other  objects  in  view,  the 
50  invention  is  illustrated  in  the  accompanying 

drawing,  wherein, — 
Figure  1,  shows  in  top  plan,  a  conven- 

tional reproducer  arm  of  the  Victor  type  to 
which   my  improved   device   is   attached, — ■ 

55  the  reproducer  being  in  position  to  operate 
with  either  a  Victor  or  Columbia  disk  rec- 

ord. Fig.  2,  illustrates  a  side  elevation  of 
the  improved  attachment  with  the  repro- 

ducer detached.  Fig.  3,  shows  a  rear  eleva- 
tion of  the  same.  Fig.  4,  illustrates  a  cross-  60 

sectional  detail  on  the  line  4 — 4  of  Fig.  3. 
Fig.  5,  shows  a  top  plan  of  the  attachment 
carrying  the  reproducer  and  in  position  to 
cooperate  with  a  disk  record  of  the  Edison 
type.  Fig.  6,  shows  the  same  in  side  eleva-  65 
tion  with  the  reproducer  removed.  Fig.  7, 
illustrates  in  side  elevation  a  detail  of  the 
universal  ball  part  of  the  joint  on  which  the 
reproducer  is  to  be  attached,  and  Fig.  8, 
shows  a  vertical  sectional  detail  through  the  70 
attachment, — the  section  being  taken  on  the 
line  8—8  of  Fig.  2. 

Referring  to  the  drawing  the  numeral  9, 
designates  a  tubular  arm  which  in  practice 
is  usually  pivoted  at  10,  so  its  outer  smaller  75 
end  may  swing  horizontally  over  the  record 
disk.  In  the  present  instance  the  outer 
smaller  end  of  this  arm  is  provided  with  a 
sleeve  11,  which  pivotally  sustains  a  tubular 
coupling  12,  as  is  well  known  in  the  Victor  80 
machine.  In  practice  in  the  Victor  machine 
the  reproducer  13,  is  usually  attached  to  the 
forward  end  of  the  coupling  while  in  the 
Columbia  machine  the  attachment  of  the  re- 

producer is  made  directly  to  the  small  end  85 
of  the  arm  9,  but  in  either  case  my  improved 
device  will  be  attached  and  interposed  be- 

tween the  said  reproducer  and  the  said  arm. 
By  referring  particularly  to  Figs.  2  and  3 

of  the  drawing,  it  will  be  noted  that  the  im-  90 
proved    attachment   mainly   comprises   two 
elbow  members  14  and  15  respectively  which 
are  telescopically  engaged  at  16,  so  that  the 
upper  elbow  member  15,  may  be  rotated  or 
swung  with  respect  to  the  lower  elbow  mem-  95 
ber  14.     The  up-turned  end  of  the  lower 
elbow  member  14,  is  provided  with  a  circnm- 
fenential  segment  slot    17,  and   the    down- 
turned  end  of  the  elbow  member  15,  is  pro- 

vided with  a  stop  screw  18,  which  passes  100 
through  said  slot  so  as  to  limit  the  extent  of 
rotation  of  the  upper  elbow  with  respect  to 
the  lower  elbow.    The  lower  elbow  member 
14,  has  a  coupling  collar  19,  by  means  of 
which  it  may  be  attached  to  either  the  cou-  105 
pling  12,  in  the  case  of  a  Victor  machine  or 
directly  to  the  arm  9,  of  a  Columbia  ma- 

chine.    In  the  present  instance  a   binding 
screw  20,  is  provided  on  the  coupling  collar 
19,  to  effect  a  rigid  attachment  to  that  part  110 
which  it  engages. 

The  upper  elbow  member  15,  carries  a 
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semi-circular  socket  member  21,  which  has 
an  adjusting  screw  22,  at  its  upper  side  and 
said  socket  is  also  provided  with  side  per- 

forations 23,  in  its  directly  opposite  sides 
5  and  in  line  with  its  horizontal  axis.  A  ball 

member  2-1  snugly  fits  said  socket  21,  and 
carries  two  horizontally-projecting  pins 
25, — one  in  each  side,  that  extend  outwardly 
therefrom  and  pass  freely  through  the  side 

10  perforations  23,  in  the  socket  member  so  as 
to  have  a  freedom  of  movement  in  said  per- 

forations. The  outer  side  of  the  ball  mem- 
ber is  provided  with  a  circular  band  portion 

26,  with  a  bayonet  slot  27,  in  its  edge  where- 
15  by  it  may  readily  receive  the  reproducer  13, 

in  the  usual  way.  A  spring  finger  28,  is  se- 
cured inside  of  the  circular  band  of  the 

ball  member  and  projects  rearwardly  so  as 
to  engage  a  shoulder  29,  in  the  socket  mem- 

20  ber,- — said  spring  serving  to  yieldingly  act 
on  the  band  portion  of  the  ball  member  when 
the  reproducer  is  attached  thereto  and  thus 
the  pressure  of  the  needle  against  the  wall 
of  the  disk  grooves  is  a  yielding  pressure 

25  that  will  permit  the  reproducer  to  yield  in 
a  direction  at  right  angles  to  the  movement 
allowed  between  the  sleeve  11  and  coupling 
12.  The  upper  curved  surface  of  the  ball 
member   is    provided   with    a    groove,    into 

30  which  the  screw  22,  projects  from  the  socket 
member,  as  clearly  shown  in  Figs.  4  and  8 
of  the  drawing,  said  screw  being  loose  in  the 
groove  so  as  to  permit  a  limited  movement 
of  the  ball  in  the  socket. 

35  In  the  operation  of  the  device  the  attach- 
ment may  be  readily  connected  to  the  arm 

9,  or  to  the  coupling  12,  at  the  point  where 
the  reproducers  have  heretofore  been  at- 

tached, while  the  reproducer  will  be  con- 
40  nected  to  the  band  26,  of  the  ball  member  24. 

When  it  is  desired  to  use  the  reproducer 
in  connection  with  a  Victor  or  Columbia 
disk  record  in  which  the  side  wall  of  the  rec- 

ord grooves  is  provided  with  the  irregulari- 
45  ties,  the  upper  elbow  member  15,  will  be 

swung  on  the  lower  elbow  14,  so  that  the  flat 
face  side  31,  of  the  reproducer  13,  will  have 
position  in  a  vertical  plane  substantially 
parallel  with  the  longitudinal   axis  of  the 

50  arm  9.  When  the  reproducer  is  in  this  posi- 
tion its  face  31,  will  have  a  position  in  a 

plane  that  is  substantially  tangential  with 
respect  to  the  record  disk  grooves,  as  indi- 

cated by  the  broken  curved  lines  32,  in  Fig. 
55  1,  of  the  drawing,  and  in  this  position  the 

matter,  of  which  the  disk  is  a  record,  will  be 
reproduced.  When  it  is  desired  to  use  the 
reproducer  in  connection  with  an  Edison 
record  in  which  latter  the  irregular  wall  of 

60  the  groove  is  at  the  bottom,  the  tipper  elbow 
15,  will  be  swung  on  the  lower  elbow  to  the 
position  shown  in  Figs.  5  and  6  of  the  draw- 

ing in  which  the  flat  outer  face  31,  of  the 

reproducer  will  have  position  in  a  vertical 
plane  substantially  at  right  angles  to  longi-  65 
tudinal  axis  of  arm  9,  and  cross- wise  of  the 
grooves  of  the  record  disk  as  indicated  by 
broken  lines  33,  in  Fig.  5  of  the  drawing. 
It  will  thus  be  seen  that  by  simply  shifting 
the  one  reproducer  from  a  position  where  its  70 
face  will  be  substantially  on  a  tangent  with 
respect  to  the  record  disk  grooves  to  a  posi- 

tion where  such  face  will  extend  crosswise 

of  said  grooves,  either  a  record  of  the  Victor 
type  or  a  record  of  the  Edison  type  may  be  75 

played. Having  described  my  invention  what  I  de- 
sire to  secure  by  Letters  Patent  is: — 

1.  In  a  reproducer  support  for  grapho- 
phones  the  combination  with  an  elbow  mem-  80 
ber  having  means  to  connect  it  with  a  swing- 

ing graphophone   arm,   of  a   second  elbow 
member  having  one  end  rotatably  connected 
with  the  first  named  elbow  member  said  sec 
ond  elbow  member  having  a  ball  and  socket  85 
connection  and  said  connection  having  means 
for  engaging  a  reproducer. 

2.  In  a  reproducer  support  for  grapho- 
phones  the  combination  with  a  reproducer, 
of  a  ball  member  of  a  ball  and  socket  joint,  90 
connected  to  said  reproducer ;  a  socket  mem- 

ber of  said  ball  and  socket  joint,  to  receive 
said  ball  member;  an  elbow  member  carry- 

ing said  socket  member  and  a  second  elbow 
member  rotatably  connected  to  said  first-  95 
named  elbow  member  said  second  elbow 
member  having  means  to  connect  it  with  a 

graphophone  arm. 
3.  In  a  reproducer  support  for  grapho- 

phones  the  combination  with  two  elbow  100 
members  rotatably  connected  and  having 
means  to  limit  the  rotating  movement,  of  a 
ball  and  socket  connection  carried  by  one  of 
said  elbow  members;  yielding  means  in  the 
interior  of  said  connection  and  means  for  105 
connecting  the  ball  and  socket  connections  to 
a  reproducer. 

4.  In  a  reproducer  support  for  grapho- 
phones  the  combination  with  a  reproducer, 
of  a  ball  member  connected  to  said  repro-  110 
ducer  said  ball  member  having  a  groove  in 
one  side  and  pivot  pins  at  diametrically  op- 

posite sides ;  an  elbow  having  a  socket  mem- 
ber to  receive  said  ball  said  socket  member 

provided  with  a  pin  to  enter  the  ball-groove  115 
and  also  having  perforations  to  receive  the 
pivot  pins  on  the  ball  member;  a  swinging 
arm,  and  means  for  rotatably  connecting  the 
elbow  with  respect  to  the  swinging  arm. 

In  testimony  whereof  I  affix  my  signature  120 
in  presence  of  two  witnesses. 

GEORGE  C.  WHITE. 

Witnesses : 
M.  F.  Gannett, 
B.  K.  Walter. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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THEODOR  ISAAC,  OF  CHICAGO,  ILLINOIS,  ASSIGNOR  OF  TWQ-THIRDS  TO  LOUIS  SCHRAM 
AND  JACOB  ROTHSCHILD,  BOTH  OF  CHICAGO,  ILLINOIS. 

TALKING-MACHINE. 

1,160,998. Specification  of  Letters  Patent.  Patented  NOV.  16, 1915. 

Application  filed  August  11, 1913.     Serial  No.  784,079. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Theodoe  Isaac,  a  sub- 

ject of  the  Emperor  of  Germany,  and  hav- 
ing legally  declared  my  intention  of  becom? 

5  ing  a  citizen  of  the  United  States,  residing 
at  Chicago,  in  the  county  of  Cook  and  State 
of  Illinois,  have  invented  a  certain  new 
and  useful  Improvement  in  Talking -Ma- 

chines, of  which  the  following  is  a  specifica- 
IQ  tion. 

My  invention  relates  to  talking  machines 
and  more  particularly  to  the  tone  arm  and 
sound  box  thereof,  the  object  of  the  inven- 

tion being  to  provide  a  construction  such 
15  that  the  sound  box  may  be  quickly  and  easily 

adjusted  to  play  records  either  of  the  Ber- 
liner type  in  which  the  groove  has  lateral 

vibrations  or  of  the  Edison  type  in  which 
the  groove  has  vertical  vibrations — that  is, 

20  variations  in  depth.  As  a  result  of  my  in- 
vention the  machine  may  be  quickly  adjust- 

ed to  play  records  differing  as  to  type  of 
groove  and  records  varying  as  to  feed, — 
records  such  as  those  commerically  known 

25  as  Victor  and  Columbia  records  feeding 
from  the  circumference  of  the  disk  toward 
the  center,  and  others  such  as  the  Pathe 
Freres  feeding  from  the  center  toward  the 
circumference. 

30  Another  object  of  my  invention  is  to  pro- 
vide a  needle  holder  and  a  jewel  holder  on 

the  sound  box  so  constructed  that  when  the 
needle  is  in  place  it  will  hold  the  jewel  up 
out  of  contact  with  the  record,  and  when  the 

35  needle  is  removed,  the  jewel  may  be  lowered 
into  contact  with  the  record. 

I  accomplish  my  objects  by  the  construc- 
tion illustrated  in  the  accompanying  draw- 
ings, in  which — 

40  Figure  1  is  a  longitudinal  section  of  a 
tone  arm  and  sound  box  employing  my  in- 

vention. The  parts  are  adjusted  for  the 
playing  of  an  Edison  type  disk  record. 
Fig.  2  is  an  end  view  looking  toward  the 

45  right  in  Fig.  1.  Fig.  3  is  a  side  elevation  of 
the  sound  box  and  adjacent  portion  of  the 
tone  arm  showing  the  parts  adjusted  to  play 
a  Berliner  type  record.  Fig.  4  is  a  view 

,-  looking  toward  the  right  in  Fig.  3.  Fig.  5 
j  is  a  sectional  view  of  the  tone  arm  taken  on 

the  line  5 — 5  Fig.  1.  Fig.  6  shows  in  per- 
spective the  interfitting  portions  of  the  tone 

arm. 
Similar  numerals  refer  to  similar  parts 

55  throughout  the  several  views. 

The  tone  arm  may  be  supported  from  any 
direction,  but  in  the  form  of  machine  select- 

ed to  illustrate  the  invention  the  arm  is  sup- 
ported from  beneath  and  delivers  its  sound 

downward.  In  this  particular  construction  eo 
the  record  is  carried  upon  a  rotary  table  1 
mounted  upon  a  box  or  cabinet,  the  upper 
surface  whereof  is  represented  by  the  line 
2.  The  sound  is  delivered  to  the  cabinet  or 
horn  through  the  stationary  delivery  duct   65 
3.  The  tone  arm  is  articulately  supported 
at  the  delivery  end  upon  said  delivery  duct. 
In  the  present  instance  the  joint  is  formed 
by  a  collar  4  having  an  annular  flange  5 
working  within  a  beading  6  formed  at  the  70 
upper  end  of  the  delivery  duct.    Said  collar 
is  thus  rotatable  and  permits  the  arm  to  be 
swung  horizontally  in  any  direction.  The 
delivery  section  7  of  the  tone  arm  is  piv- 

oted to  the  collar  4  by  pins  or  trunnions  8  75 
which  extend  horizontally  and  permit  the 
arm  to  swing  in  a  vertical  direction.  By 
this  combination,  the  tone  arm  is  free  to 
swing  in  any  direction  within  reasonable 
limits.  80 

The  free  end  of  the  delivery  section  7  of 
the  tone  arms  is  cylindrical  and  receives  the 

cylindrical  end  9a  of  the  elbow  section  9. 
The  interfitting  cylindrical  portions  form  a 
telescopic  connection  which  permits  sec-  85 
tion  9  to  be  moved  longitudinally  of  section 
7.  It  also  permits  section  9  to  be  rotated 
relatively  to  section  7  about  the  median  line 
of  the  latter  as  an  axis.  This  makes  a  rigid 
but  at  the  same  time  an  adjustable  connec-  90 
tion  between  the  parts.  The  elbow  section  9 
is  held  locked  in  playing  position  by  suit- 

able locking  means,  the  preferred  form  of 
which  is  shown  in  detail  in  Figs.  5  and  6. 
In  this  form  one  or  more  recesses  9b  are  95 
formed  in  the  part  9  and  a  spring  detent 
7a  is  constantly  urged  inward  to  enter  them 
by  a  spring  7b.  Said  spring  may  be  a  sepa- 

rate piece  but  is  preferably  an  integral  part 
of  section  7.  100 

The  free  end  of  the  elbow  section  9  is 

cylindrical  and  interfits  with  the  elbow  sec- 
tion 10,  preferably  in  the  same  manner  as 

section  9  interfits  with  section  7.  It  is  de- 
sirable also  that  yieldable  locking  means  be  105 

provided  for  holding  the  elbow  sections  9 
and  10  in  fixed  relative  position  during  the 

act  of  plajdng.  These  locking  means,  in- 
dicated at  11,  Fig.  1,  may  appropriately  be 

of  the  same  form  as  shown  in  Figs.  5  and  6.  no 
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The  free  end  of  the  second  elbow  section 

10  is  cylindrical  and  interfits  with  the  col- 
lar 12  formed  at  the  back  of  the  sound  box 

13.  The  median  line  of  said  collar  passes 
through  the  center  of  the  diaphragm  14 
of  the  sound  box  and  therefore  receives  the 
sound  from  the  diaphragm  and  transmits 
it  to  the  tone  arm.  On  account  of  the  inter- 
fitting  construction  the  sound  box  is  rota- 
table  upon  elbow  section  10  about  an  axis 
perpendicular  to  the  center  of  the  dia- 

phragm. Locking  means  shown  at  15,  Fig. 
1,  are  desirable  and  these  may  appropriately 
be  of  the  same  construction  as  the  parts 
illustrated  in  Figs.  5  and  6. 

The  sound  box  is  provided  with  a  needle 
holder  16  having  a  set  screw  17  for  remov- 

ably holding  the  needle  18  in  position.  A 
jewel  holder  19  is  removably  mounted  in 
the  needle  holder  16  and  held  there  by  a  set 
screw  20  or  other  appropriate  means.  The 
jewel  holder  is  short  and  projects  but  a 
slight  distance  below  the  bottom  of  the 
needle  holder  and  as  result,  when  a  needle 
is  in  position  in  the  holder,  it  will  hold  the 
jewel  up  out  of  playing  position.  When 
the  needle  is  removed,  the  jewel  holder  may 
be  lowered  on  to  the  record  for  playing. 

In  operation,  when  a  Berliner  type  of 
record  is  to  be  played,  a  needle  is  introduced 
into  the  holder  and  the  sound  box  and  elbow 

sections  are  relatively  adjusted  in  such  man- 
ner as  to  bring  the  parts  into  the  position 

shown  in  Figs.  3  and  4.  When  it  is  desired 
to  play  an  Edison  type  of  record,  the  needle 
is  removed  and  the  sound  box  and  elbow  sec- 

tions are  adjusted  to  the  position  shown  in 
Figs.  1  and  2.  The  locking  devices  shown 
are  releasable  by  mere  rotary  pressure  and 
conversely  are  automatic  in  their  locking  ac-  40 
tions,  and  the  locking  apertures  correspond- 

ing to  the  apertures  9b  are  so  located  in  the 
various  parts  as  to  hold  the  elements  of  the 
tone  arm  and  the  sound  box  in  proper  play- 

ing position  either  for  a  Berliner  or  Edison  45 
type  record.  The  rotatability  of  the  sound 
box  about  an  axis  perpendicular  to  the  cen- 

ter of  its  diaphragm  also  facilitates  the 
placing  and  removal  of  the  needle  for  when 
the  needle  is  to  be  removed  or  replaced,  the  50 
sound  box  may  be  rotated  about  its  axis  to 
bring  the  needle  holder  up  to  a  point  where 
it  is  readily  accessible. 

Having    thus    described    my    invention, 
what  I  claim  as  new  and  desire  to  secure  by  55 
Letters  Patent,  is: 

In  a  talking  machine,  a  tone  arm  com- 
prising a  pivotally  mounted  delivery  sec- 

tion, an  elbow  section  interfitting  and  tele- 
scopically  connected  therewith,  and  a  sec-  60 
ond  elbow  section  interfitting  and  revolubly 
connected  with  the  first  named  elbow  sec- 

tion, the  telescopic  portions  being  formed 
with  integral  interlocking  means  for  hold- 

ing the  parts  in  adjusted  position.  *5 
In  witnesses  whereof,  I  have  hereunto 

subscribed  my  name  in  the  presence  of  two 
witnesses. 

THEODOR  ISAAC. 
Witnesses : 

Martin  Connor, 
K.  M.  Johnson. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
LEONARD  MARKELS,   OE  NEW  YORK,  N.  Y.,  ASSIGNOR  TO  CHAMPION  GRAPHAPHONE 

COMPANY,  INC.,  OE  NEW  YORK,  N.  Y. 

DESIGN  FOR  A  PHONOGRAPH  BOX  OR  CABINET. 

48,188. Specification  for  Design.  Patented  Nov.  23, 1915. 

Application  filed  May  18,  1915.     Serial  No.  28,980.     Term  of  patent  3i  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Leonard  Markels,  a 

citizen  of  the  United  States,  and  a  resident 
of  the  city  of  New  York,  borough  of  Man- 

hattan, in  the  county  and  State  of  New 
York,  have  invented  a  new,  original,  and  or- 

namental Design  for  a  Phonograph  Box  or 
Cabinet,  of  which  the  following  is  a  speci- 

fication, reference  being  had  to  the  accom- 
panying drawing,  forming  part  thereof. 

The  figure  is  a  perspective  view  of  a  pho- 
nograph box  illustrating  my  improved  de- 

sign. 
I  claim : 

The  ornamental  design  for  a  phonograph 
box  or  cabinet,  as  shown. 

LEONARD  MARKELS. 
Witnesses : 

C.  Br  AD  WAT, 
Philip  D.  Rolx,haus. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFIC 

PLINY  CATUCCI,   OF  NEWARK,  NEW  JERSEY,   ASSIGNOR  TO  A.   E.   MEISSELBACH   & 

BROTHER,  A  CORPORATION  OF  NEW  JERSEY. 

SPRING-MOTOR  FOR  TALKING-MACHINES. 

1,162,033. Specification  of  Letters  Patent.  Patented  XOV.  30,  1915. 

Application  filed  September  24, 1914.     Serial  No.  863,277. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Pliny  Catucci,  a  citi- 

zen of  the  United  States,  residing  in  the 
city  of  Newark,  county  of  Essex,  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Spring-Motors 
for  Talking-Machines,  of  which  the  follow- 

ing is  a  full,  clear,  and  exact  description, 
such  as  will  enable  others  skilled  in  the  art 

10  to  make  and  use  the  same. 
My  invention  relates  to  spring  motors  for 

talking  machines  of  the  disk  type,  and  has 
for  its  object  the  general  improvement  of 
the  structure  of  such  motors  as  well  as  the 

15  specific  improvement  in  a   detachable  con- 
nection for  the  spring  barrel  of  such  motors. 

It  quite  frequently  happens,  in  the  general 
and   varied  use  to  which  talking  machine 
motors  are  put,  that  the  spring  or  springs 

20  within  the  spring  barrel  of  the  motor  will 
break.  Under  such  conditions  it  is  neces- 

sary to  return  the  motor  to  the  factory  for 
repair.  Again,  the  user  of  the  talking  ma- 

chine   may    require   the    substitution    of    a 
25  longer  spring,  thereby  permitting  the  motor 

itself,  when  wound  up,  to  run  longer  than  it 
would  with  the  spring  ordinarily  placed 
within  the  spring  barrel.  These  and  other 
conditions  arise  which  make  it  necessary  to 

30  remove  the  spring  barrel  from  the  motor 
frame  for  repair,  the  substitution  of  another 
spring  barrel,  or  for  any  other  possible  pur- 

pose, and  my  invention  relates  more  specifi- 
cally to  the  means  by  which  the  spring  bar- 

35  rel  and  its  contained  spring  may  be  removed 
from  the  motor  frame  without  disturbing 
any  of  the  other  parts  thereof. 

In  the  accompanying  drawings  Figure  1, 
is  a  bottom  plan  view  of  my  improved  mo- 

■iC  tor.  Fig.  2.  is  a  top  plan  view  of  the  same. 
Fig.  3,  is  a  side  elevation  of  the  motor.  Fig. 
4,  is  an  end  elevation.  Fig.  5,  a,  5,  and  c, 
are  views  respectively  of  one  of  the  details 
in  plan,  side  and  end  elevation.     Fig.  6,  is 

45  a  detached  side  elevation  of  the  main  shaft 
bearing  plate. 

Similar  reference  numerals  refer  to  like 
parts  throughout  the  specification  and  draw- 
ings. 

50  In  order  that  a  full  understanding  of  the 
operation  of  the  motor  may  be  had.  I  have 
given  a  complete  description  of  the  same, 
although  it  is  to  be  understood  that  in  the 
main  the  description  is  directed  to  the  means 

55  for  detachably  supporting  the  spring  bar- 

rel and  main  shaft.  The  motor  frame  con- 
sists of  the  top  plate  1,  of  rectangular  shape, 

provided  with  bearing  apertures  for  the  up- 
per ends  of  the  various  gear  shafts;  and  the 

bottom  plate  2,  which  is  of  L-shape.  The  60 
two  plates  1  and  2,  are  secured  together  by 
means  of  the  spacing  studs  3,  4  and  5,  in  the 
usual  manner.  Extending  upwardly  from 
the  bottom  plate  2,  is  the  bearing  6,  pro- 

vided with  a  suitable  aperture  to  receive  the  65 
main  shaft  hereinafter  more  fully  described. 

Looking  at  Fig.  2.  upon  the  right  hand 
end  of  the  plate  1.  will  be  seen  the  detach- 

able or  pivoted  bearing  plate  7.  This  plate 
7  is  secured  to  the  upper  face  of  the  plate  1,  70 
by  means  of  the  two  screws  8  and  9.  The 
bearing  plate  7  is  provided  with  the  down- 

wardly extending  bearing  support  10.  aper- 
tured  as  at  11,  in  alinement  with  the  corre- 

sponding aperture  in  the  bearing  6,  of  the  75 
lower  plate.  The  free  edge  of  the  plate  7 
is  provided  with  a  downwardly  extending 
strengthening  flange  12.  of  triangular  shape 
and  provided  at  its  widest  portion  with  an 
aperture  13,  in  vertical  alinement  with  the  80 
corresponding  aperture  14,  in  the  bearing 
support  10.  The  two  apertures  13  and  14 
are  designed  to  form  a  bearing  for  the  wind- 

ing shaft  15. 
The  spring  barrels  16.  are  of  the  type  85 

shown  in  my  Patent  No.  1.029.852,  June 
]8th.  1912,  wherein  tandem  springs  are 

shown  and  described.  The  two  spring -bar- 
rels 16,  are  mounted  upon  the  sectional  shaft 

17,  upon  which  is  also  mounted  a  driving  90 
gear  18.  said  gear  being  rigidly  connected  to 
one  of  the  spring  barrels  16.  and  meshing 
with  the  first  driven  gear  of  the  train. 

Upon  the  opposite  end  of  the  shaft  and  out- 
side of  the  right  hand  spring  barrel,  is  rig-  S5 

idly  secured  a  second  gear  wheel  19.  Upon 
the  inner  end  of  the  winding  shaft  15  is  lo- 

cated a  driving  gear  20,  engaging  the  gear 
19.  From  this  structure  it  will  be  readily 

understood  that  the  turning  of  the  winding  10° 
shaft  by  means  of  the  usual  crank  will  re- 

sult in  winding  up  the  spring  in  the  right 
hand  barrel  which  in  turn  will  exert  its 
pressure  through  the  sectional  shaft  17, 

upon  the  other  spring  barrel  and  thereby  10£ 
wind  up  the  spring  therein  so  that  both 
springs  are  wound  simultaneously  and  give 
the  result  or  effect  of  a  single  spring,  double 
the  length  of  one  of  the  springs  within  the 

spring  barrels  16. 

110 
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As  above  indicated,  the  bearing  plate, 
with  its  support  10,  for  the  main  spring 
shaft  17,  is  secured  to  the  upper  plate  1,  by 
means  of  the  screws  8  and  9.  If,  for  any 

5  reason,  it  is  desired  to  remove  the  spring 
barrels  16,  and  their  shaft  17,  from  the 
frame  of  the  machine,  it  is  only  necessary 
to  remove  the  screw  9,  when,  of  course,  the 
bearing  plate  7  may  be  swung  into  the  dotted 

10  line  position  as  shown  in  Fig.  2,  carrying 
with  it  the  winding  shaft  15  and  gear  20, 
while  the  bearing  aperture  11  is  released 
from  the  right  hand  end  of  the  shaft  17.  In 
this  position  the  spring  barrel  1G  may  be 

15  readily  moved  from  the  other  bearing  6  and 
replaced  by  another  spring  barrel  if  desired, 
and  returned  to  position.  This  may  be  done 
without  even  removing  the  motor  from  its 
case. 

20  The  driving  gear  18  engages  a  gear  21 
upon  the  shaft  22,  which  latter  shaft  is  car- 

ried in  a  bracket  23,  secured  to  the  under 
face  of  the  upper  plate  1.  The  opposite  end 
of  the  shaft  22  is  provided  with  the  bevel 

25  gear  24,  meshing  with  a  similar  gear  25, 
upon  the  vertical  shaft  26;  the  latter  shaft 
being  carried  in  suitable  bearings  in  the 
plates  1  and  2.  Rigidly  secured  to  the  lower 
end  of  the  shaft  26,  is  a  comparatively  large 

30  o-ear  wheel  27  which  engages  a  smaller  gear 
28,  upon  the  mandrel  shaft  29;  the  latter 
shaft  extends  upwardlv  through  the  upper 
plate  1  to  a  considerable  distance  and  is  de- 

signed to  receive  the  tablet  support  for  the 
35  record.  Rigidlv  secured  to  this  mandrel 

shaft  is  a  driving  worm  wheel  30,  which 
meshes  Avith  a  worm  on  a  worm  shaft  31, 
which  latter  carries  the  usual  governor  32. 
The  shaft  31  is  mounted  in  a  suitable  bracket 

40  hanger  33  secured  to  the  under  face  of  the 
plate  1. 

As  a  means  for  regulating  the  speed  of 
the  motor  through  the  governor,  I  provide 
the  following  mechanism.    Upon  the  bracket 

45  33,  I  secure  a  plate  34  providing  the  same 
with  a  lateral  extension  35.  At  the  free  end 

of  said  bracket  extension  I  provide  a  thread- 
ed aperture  to  receive  the  governing  screw 

36.     About  midway  of  the  length  of  the 
50  bracket  extension  35,  I  provide  a  lateral 

bearing  support  37,  upon  which  is  pivoted 
the  brake  lever  38.  This  brake  lever  is 
shown  in  detail  in  Fig.  5,  a,  b  and  c.  At  the 
upper  end  of  the  lever,  as  shown  in  said 

55  figure,  there  is  an  L-shaped  projection  39, 
the  free  end  of  which  is  designed  for  con- 

tact with  the  inner  face  of  the  bracket  ex- 
tension 35,  while  the  vertical  portion  of 

said  L-shaped  extension  is  in  alinement  with 
60  the  inner  end  of  the  regulating  screw  36, 

so  that  as  said  screw  is  screwed  back  and 

forth  the  brake  lever  38,  being  pivoted  upon 
the  bracket  extension  37,  may  swing  back 
and  forth.    Upon  the  free  end  of  said  brake 

65  lever  38,  I  provide  a  loop  40,  to  receive  the 

brake  felt  41,  which  bears  upon  the  brake 
disk  42  of  the  governor  as  will  be  readily 
understood,   and   is   usual  in   structures  of 
this  character.     As  a  means  for  yieldingly 
holding  said  brake  felt  away  from  the  disk  70 
42,  I  provide  the  brake  lever  38  with  an 
upward  and  forward  extending  projection 
43  in  position  to  bear  upon  a  flat  spring 
44,  which  latter  is  secured  by  means  of  the 
screw  45  to  the  bracket  34,  as  clearly  shown  7,3, 
in  Fig.  4.    The  tendency  of  such  spring  45, 
is  to  swing  the  brake  lever  38  upon  its  pivot, 
away  from  the  brake  disk  42,  and  causing 
the  opposite  end  to  bear  upon  the  govern- 

ing screw  36.     If,  now,  the  governor  screw  80 
36   is  screwed   inwardly   it   will   cause   the 
brake  lever  to  pivot  with  the  brake  felt  40, 
bearing  upon  the  rotating  disk  42.     This  „ 
braking  mechanism  may  serve  also  to  com- 

pletely stop  the  motor  if  desired.  80 
As  a  substitute  for  the  usual  pawl  and 

ratchet  mechanism  upon  the  winding  shaft, 
I  substitute  a  well  known  equivalent  in  the 
form  of  a  coil  spring  46,  closely  embracing 
said  shaft,  having  one  end  thereof  carried  80 
upward  and  coiled  through  an  aperture  47 
in  the  end  plate  7,  as  clearly  shown  in  Figs. 
1  and  3.  The  rotation  of  the  shaft  15,  by 
means  of  the  usual  crank,  has  a  tendency 
to  uncoil  the  spring  and  thus  loosen  its  grip  95 
upon  the  surface  of  the  shaft,  thus  permit- 

ting the  free  rotation  thereof  in  one  direc- 
tion. Of  course,  the  tendency  of  the  driving 

spring  in  the  spring  barrel  16,  is  to  rotate 
the  shaft  in  the  opposite  direction,  but  the  100 
moment  this  tendency  becomes  effective  the 
spring  46  hugs  the  shaft  so  closely  as  to 
effectually  prevent  rotation  in  the  direction 
opposite  to  the  usual  winding. 

From   the   above   description,   it   will    be  105 
seen  that  the  winding  shaft  15  and  its  gear 
20,  are  carried  by  the  bearing  plate  7.     The 
bearing  extension  10  supports  one  end  of 
the  spring  shaft  17,  while  the  opposite  end 
is  supported  by  the  bearing  support  6,  so  110 
that  when  the  screw  9  is  removed  and  the 
plate  7  swung  into  the  dotted  line  position, 
the  gear  20  swings  clear  of  the  gear   19 
and  the  spring  barrels  16,  together  with  the 
gear  18,  may  be  readily  removed  from  the  115 
motor  frame  without  disturbing  any  other 
element  of  the  motor. 

In  case  a  single  spring  barrel  is  desired 
in  place  of  a  double  spring  barrel,  such 
spring  barrel  may  be  mounted  upon  a  solid  120 
driving  shaft  of  standard  length  to  fit  the 
bearings  11  and  6.  Of  course  if  a  plurality 
of  spring  barrels  such  as  indicated  in  my 
prior  patent  above  referred  to  are  desired, 
then  the  upper  plate  1  may  be  extended  and  l|I 
the  bearing  plate  7  secured  to  such  exten- 

sion, for  it  will  be  readily  understood  that 
a  third  or  even  a  fourth  spring  mounted 
upon  a  correspondingly  sectional  shaft  17, 
would  not  change  the  location  of  the  driv- 
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ing  gear  18,  since  that  is  always  located  ad- 
jacent to  the  last  spring  barrel  in  the  series. 

From  the  above  description  it  will  be  seen 
that  I  accomplish  the  object  of  my  invention 

5  by  means  at  once  simple  and  thereby  I  am 
able  to  obviate  some  of  the  serious  difficul- 

ties in  the  use  of  talking  machine  motors. 
I  claim: 

1.  In  a  spring  motor,  the  combination  of 
10  a  motor  frame,  a  driving  shaft  having  a 

spring  barrel  mounted  thereon,  means  for 
detachably  mounting  said  shaft  and  spring 
barrel  upon  said  frame  comprising  a  bearing 
rigidly  connected  to  said  frame  for  carry - 

15  ing  one  end  of  said  shaft,  and  a  second  bear- 
ing support  pivotaliy  mounted  upon  said 

frame  for  supporting  the  other  end  of  said 
shaft  and  means  for  rigidly  securing  said 
second  bearing  support  to  said  frame. 

20  2.  In  a  spring  motor,  the  combination  of  ,i 
motor  frame,  a  gear  train  mounted  in  said 
frame,  a  driving  shaft  upon  said  frame,  said 
shaft  having  a  gear  thereon  for  driving 
said  gear  train,  means  for  detachably  sup- 

25  porting  said  shaft  upon  said  frame  com- 
prising a  bearing1-  for  one  end  of  said,  shaft 

rigidly  mounted  upon  said  frame,  and  a  de- 
tachable bearing  for  the  other  end  of  said 

shaft,   said   detachable   bearing  being  pro- 
30  vided  with  means  whereby  it  may  be  rigidly 

secured  to  said  frame  to  support  the  other 
end  of  said  shaft  or  swing  upon  a  pivot  to 
release  said  shaft  and  permit  its  removal 
from   said   frame    without   disturbing   said 

35  gear  train. 
3.  In  a  spring  motor,  the  combination  of 

a  motor  frame  comprising  upper  and  lower 
plates,  spacing  studs  for  rigidly  securing 
said  plates  together,  a  gear  train  mounted 

i0  in  said  frame  between  said  plates,  a  spring 
driven  driving  shaft  having  a  gear  thereon 
for  driving  said  gear  train,  means  for  de- 

tachably supporting  said  driving  shaft  upon 
said  frame  comprising  a  rigid  bearing  sup- 

45  port  upon  one  of  said  plates  for  supporting 
one  end  of  said  shaft,  and  a  detachable  bear- 

ing support  upon  one  of  said  plates  for  sup- 
porting the  other  end  of  said  shaft,  means 

whereby   said    detachable   support   may   be 
50  either  rigidly  secured  to  said  plate  to  sup- 

port said  shaft,  or  swing  upon  a  pivot  to 
release  said  shaft  and  permit  its  removal 
from  said  frame  without  disturbing  the 
gear  train. 

55  4.  In  a  spring  motor,  the  combination  of 
a  motor  frame  comprising  upper  and  lower 
frame  plates  with  spacing  bolts  rigidly  con- 

necting said  plates  together,  a  gear  train 
supported   by   and   between   said   plates,   a 

60  driving  shaft  having  a  gear  connection  with 
said  train  for  driving  the  same,  and  means 
for  detachably  supporting  said  driving  shaft 
in  said  frame  comprising  a  rigid  bearing 
support   mounted  upon  one  of  said  frame 

65  plates  for  supporting  one  end  of  said  shaft, 

and  a  pivoted  bearing  support  for  the  other 
end  of  said  shaft,  and  means  for  rigidly  out 

detachabh*  securing  said  support  to  one  of 
said  frame  plates  whereby  said  shaft  may 
be  disconnected  from  it  without  disturbing  /o 
said  gear  train. 

5.  In  a  spring  motor,  the  combination  of 
a  motor  frame,  a  gear  train  mounted  in  said 
frame,  a  driving  shaft  having  a  gear  there- 

on for  driving  said  gear  train,  means  for  75 
detachably  supporting  said  driving  shaft 
upon  said  frame  comprising  a  rigid  bearing 
for  one  end  of  said  shaft  and  a  pivoted  bear- 

ing for  the  other  end  of  said  shaft,  means 
for  rigidly  securing  said  pivoted  bearing  80 
to  and  releasing  it  from  said  frame  whereby 
said  shaft  may  be  firmly  held  in  said  frame 
or   released   therefrom   without   disturbing 
said  gear  train. 

6.  In  a  spring  motor,  the  combination  of  85 
a  motor  frame,  a  spring  driven  shaft 
mounted  in  bearings  in  said  frame,  one  of 
said  bearings  being  rigidly  connected  to  said 
frame  and  the  other  of  said  bearings  being 
rigidly  connected  to  said  frame  but  having  90 
a  detachable  connection  therewith  whereby 
said  bearing  may  be  swung  upon  a  pivot  to 
release  said  shaft  from  said  frame. 

7.  In  a  spring  motor,  the  combination  of 
a  motor  frame  and  a  spring  driven  driving  95 
shaft  mounted  to  rotate  in  said  frame,  a 
bearing  for  one  end  of  said  shaft  integral 
with  said  frame,  and  a  bearing  for  the  other 
end  of  said  shaft,  said  latter  bearing  having 
means  for  rigidly  connecting  it  to  said  frame  100 
or  for  permitting  it  to  swing  upon  a  pivot 
whereby  said  shaft  may  be  released  from 
said  frame. 

8.  In  a  spring  motor,  the  combination  of 
a  pair  of  frame  plates  rigidly  connected  to-  105 
gether.  a  driving  shaft  whose  axis  is  parallel 
to  and  located  between  said  plates,  a  bearing 
for  one  end  of  said  shaft  integral  with  one 
of  said  plates,  and  a  bearing  for  the  other 
end  of  said  shaft  rigidly  but  detachably  110 
connected  to  the  other  of  said  plates  where- 

by upon  the  removal  of  said  detachable  con- 
nection said  driving  shaft  may  be  removed 

from  said  bearings. 

9.  In  a  spring  motor  for  talking  machines,  115 
the  combination  of  a  pair  of  upper  and 
lower  frame  plates  spaced  apart  but  rigidly 
connected  together,  a  bearing  support  in- 

tegral with  and  extending  upwardly  from 
the  lower  frame  plate,  and  a  bearing  plate  120 
pivotaliy  secured  to  the  upper  frame  plate, 
a  downwardly  extending  bearing  support 
integral  with  said  bearing  plate,  means  for 
rigidly  securing  said  bearing  plate  to  said 
frame  plate  and  a  horizontal  shaft  mounted  125 
in  said  bearing  supports,  said  shaft  having 
mounted  thereon  a  gear  wheel  for  driving 
a  train  of  gears  carried  by  said  frame  plates. 

10.  In   a   spring  motor,  the  combination 
of  upper  and  lower   frame   plates  spaced  -3° 
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apart  and  rigidly  connected  together,  a  spring 
driven  driving  shaft  mounted  upon  said 
frame  plates,  one  of  said  bearings  being  in- 

tegrally connected  to  the  lower  frame  plate 
5  and  the  other  of  said  bearings  being  mount- 

ed in  a  bearing  plate,  said  bearing  plate  be- 
ing rigidly  but  detachably  connected  to  the 

upper  frame  plate,  and  a  winding  shaft  car- 
ried by  said  bearing  plate  having  gear  con- 

10  nections  with  said  driving  shaft. 
11.  In  a  spring  motor  for  talking  ma- 

chines, the  combination  of  upper  and  lower 
frame  plates  spaced  apart  and  rigidly  con- 

nected together,  a  gear  train  located  between 

j  '->  said  frame  plates,  a  spring  driven  shaft  hav- ing gear  connections  with  said  gear  train 
for  driving  the  same,  bearings  for  said  gear 
shaft  upon  said  frame  plates  comprising  an 
upwardly    extending    bearing    support    in- 

tegral with  the  lower  frame  plate,  a  bear- 
ing plate  rigidly  but  detachably  connected 

to  the  upper  frame  plate,  a  downwardly  ex- 
tending bearing  support  integral  with  said 

bearing  plate  for  the  other  end  of  said  shaft, 
and  a  winding  shaft  carried  in  bearings 
upon  said  bearing  plate  said  winding  shaft 
having  gear  connections  with  said  driving 
shaft  whereby  upon  detaching  said  bearing 
plate  from  said  upper  frame  plate  the  driv- 

ing shaft  may  be  detached  from  the  frame 
without  disturbing  the  gear  train. 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  this  19th  day  of  Sept.,  1914. 

PLINY  CATUCCI. 

Witnesses : 
Louis  M.  Sanders, 
Norman  E.  Zusi. 

25 

31 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

''  Commissioner  of  Patents. 

< 
 ' 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Pliny  Catucci,  a  citi- 
zen of  the  United  States,  residing  in  the  city 

of  Newark,  county  of  Essex,  and  State  of 
5  New  Jersey,  have  invented  certain  new  and 

useful  Improvements  in  Mandrels  for  Talk- 
ing-Machines, of  which  the  following  is  a 

specification. 
In  talking  machines  for  the  reproduction 

10  of  disk  records,  it  is  found  that  when  the 
stop  or  brake  mechanism  is  applied  to  stop 
the  rotation  of  the  motor,  the  momentum  of 
the  governor  is  such  as  to  cause  the  governor 
shaft  to  rotate  several  turns  thereby  produc- 
es ing  a  disagreeable  "click"  as  the  governor 
comes  to  a  final  and  sudden  stop.  This  over- 

running of  the  governor  shaft  also  produces 
pn  undue  and  unnecessary  strain  upon  the 
driving    parts.     The    introduction    of    the 

20  worm  gear  as  a  means  for  communicating 
motion  from  the  driving  mechanism  to  the 

governor  shaft  has  resulted  in  a  large  meas- 
ure as  producing  a  silent  motor;  neverthe- 
less, without  some  device  such  as  that  here- 

25  inafter  described,  the  silent  running  of  the 

motor  is  marred  by  the  disagreeable  "click" 
produced  by  the  parts  when  the  motor  is 
suddenly  stopped  by  applying  a  brake  pres- 

sure to  the  tablet  support. 
30  The  object  of  my  invention  is  to  intro- 

duce into  the  driving  mechanism  for  the 
governor  shaft,  a  yielding  connection  be- 

tween the  driving  worm  gear  and  the  man- 
drel or  driving  shaft  so  that  the  overrun- 

35  ning  of  the  governor  shaft  due  to  the  mo- 
mentum of  the  governor  balls  will  be  yield- 

ingly retarded  and  gradually  stopped  rather 
than  suddenly  stopped  as  is  the  case  with 
the    present   form    of   driving   mechanism. 

40  In  carrying  out  my  invention  I  make  use 
of  the  structure  substantially  as  illustrated 
in  the  accompanying  drawings,  wherein — ■ 

Figure  1,  is  a  side  elevation  of  my  im- 
proved mandrel  or  driving  shaft  with  the 

45  governor  shaft  and  parts  shown  in  dotted 
lines.  Fig.  2,  is  a  plan  view  of  the  mandrel 
and  worm  gear  with  the  governor  and  its 
shaft  and  driving  shaft  shown  in  dotted 
lines. 

50  Similar  letters  of  reference  refer  to  like 
parts  throughout  the  specification  and  draw- 
ings. 

I  have  not  deemed  it  necessary  to  show  the 
remaining  parts  of  the  motor,  inasmuch  as 

55  they  may  be  of  any  usual  or  preferred  type. 

The  mandrel,  or  tablet  driving  shaft  1,  is 
substantially  cylindrical  throughout  its 
length  and  provided  at  its  lower  end  with 
a  pivot  2,  adjacent  to  which  pinion  teeth  3 
are  cut  in  the  cylindrical  body  of  the  shaft.  60 
The  upper  end  of  the  shaft  1  is  tapered  in 
the  usual  manner  as  at  4,  to  receive  the 
tapered  bearing  thimble  of  a  tablet  support, 
or  turntable.  The  driving  worm  wheel  5  is 
loosely  mounted  upon  the  shaft  in  position  65 
to  engage  the  worm  6  upon  the  governor 
shaft  7.  Located  above  the  worm  wheel  5, 
upon  the  shaft  1,  is  a  collar  8,  which  may  be 
rigidly  secured  to  the  shaft  1  by  means  of  a 

set  screw  9.  Between  the  hub  5'  of  the  wheel  70 
5,  and  the  collar  8,  surrounding  the  shaft  1, 
is  the  coiled  spring  10.  the  upper  end  11, 
of  which,  is  bent  parallel  to  the  axis  of  the 
shaft  1,  and  inserted  into  an  aperture  in  the 
face  of  the  collar  8;  the  opposite  end  of  75 
the  spring  10  is  similarly  bent  as  at  12,  and 
inserted  into  a  corresponding  aperture  in 
the  hub  5'  of  the  worm  wheel  5. 

As  a  safety  device  I  rigidly  secure  upon 
the  shaft  1,  a  collar  13,  located  adjacent  to  80 
the  pinion  3,  and  provide  said  collar  with 
the  pin  14,  lying  parallel  to  the  axis  of  the 
shaft  1,  in  position  for  engagement  with  a 
similar  pin  15  projecting  from  the  lower 
face  of  the  worm  wheel  5.  85 

It  is  to  be  understood  that  the  shaft  1  is 
rotated  by  means  of  a  driving  gear  16, 
which  engages  the  pinion  3.  The  governor 
shaft  7  is  rotated  by  the  teeth  of  the  worm 
wheel  5,  meshing  with  the  threads  6,  upon  90 
the  shaft  7,  in  the  usual  way. 

In  talking  machine  motors  of  the  type  to 
which  my  improvement  relates,  it  is  the 
practice  to  stop  the  motor  by  the  applica- 

tion of  a  brake  to  the  tablet  support  or  95 
turntable,  which  as  above  indicated  is 
mounted  upon  the  tapered  end  4  of  the  shaft 
1.  When  such  a  stop  is  applied  the  shaft  1 

stops  suddenly,  but  because  of  the  "quick- 
ness" of  the  threads  6  upon  the  shaft  7,  and  100 

the  momentum  of  the  governor  balls,  the 
shaft  7  continues  to  rotate  until  such  time 
as  the  governor  shaft  shall  have  traveled  in 
the  direction  of  the  arrow  to  bring  the 
shoulder  adjacent  to  its  lower  pivot,  as  105 
shown  in  Fig.  2,  against  the  bearing  of  said 
pivot.  This  is  what  produces  the  disagree- 

able "click"  and  also  the  sudden  strain 
upon  the  parts  of  the  governor.  If  not  cor- 

rected in  some  way,  tne  parts  of  the  gov-  110 
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ernor  very  frequently  work  loose  and  cause 
trouble.  But  the  introduction  of  the  yield- 

ing spring  10,  into  this  driving  train,  per- 
mits a  resilient  retardation  of  the  rotation 

of  the  governor  shaft,  thereby  gradually 
overcoming  the  momentum  of  the  governor 
balls. 

In  connecting  up  the  parts  as  shown  in 
Fig.  1,  I  find  it  advisable  to  turn  the  collar 
8  to  such  a  position  that  it  will  cause  the 
worm  wheel  5  to  assume  a  position  with  the 
stop  pin  15,  diametrically  opposite  the  pin 
14.  This  permits  the  governor  shaft  7  to 
have  a  dozen  or  more  turns  before  the  pins 
14  and  15  will  contact ;  usually  the  governor 
shaft  is  completely  checked  before  the  pins 
14  and  15  come  into  contact.  These  pins, 
however,  serve  the  additional  purpose  of 
permitting  the  continuous  use  of  the  talk- 

ing machine  in  case  of  breaking  the  spring 
10,  for  it  is  readily  seen  that  when  the  shaft 
1  is  rotated,  even  with  the  spring  10  broken, 
the  pin  14  will  revolve  around  until  it  con- 

tacts with  the  pin  15,  after  which  the  shaft 
1  and  the  worm  5  will  rotate  together. 

In  practice  I  find  that  when  the  rotation 
of  the  shaft  1  is  suddenly  arrested,  the  mo- 

mentum of  the  governor  balls  will  cause  the 
shaft   to   rotate,   thereby   winding   up    the 

30  spring  10  until  such  time  as  its  tension  com- 
pletely overcomes  the  momentum  of  the  gov- 

ernor balls,  at  which  time  the  governor 
shaft  7  will  oscillate  back  and  forth  until  it 
completely  ccmes  to  rest,  but  in  no  case  is 

35  there  any  endwise  movement  of  the  gover- 
nor shaft  with  a  result  that  the  disagreeable 

"click1'  is  completely  overcome. I  claim : 

1.  A  mandrel  for  talking  machines  com- 
40  prising  a  rotating  shaft,  a  pair  of  collars 

spaced  apart  and  rigidly  secured  to  said 
shaft,  a  driving  gear  loosely  mounted  upon 
said  shaft  between  said  collars,  a  spring  con- 

necting one  of  said  collars  with  said  gear,  a 
45  projection  upon  the  other  collar,  and  a  mat- 

ing projection  upon  said  gear  whereby  in- 

50 

10 

15 

20 

25 

dependent  rotation  of  said  gear  upon  said 
shaft  will  cause  said  projections  to  contact. 

2.  A  mandrel  for  talking  machines  com- 
prising a  rotating  shaft,  a  collar  rigidly  se- 

cured to  said  shaft  and  provided  with  a  pro- 
jection thereon,  a  second  collar  mounted 

upon  said  shaft,  a  driving  gear  loosely 
mounted  upon  said  shaft  between  said  col- 

lars, a  projection  upon  the  face  of  said  gear  55 
for  engagement  with  the  projection  upon 
the  first  named  collar,  and  a  coiled  spring 
surrounding  said  shaft  and  connecting  said 
gear  with  said  second  named  collar. 

3.  A  mandrel  for  talking  machines  com- 
prising a  rotating  shaft,  a  collar  rigidly  se- 

cured to  said  shaft  and  provided  with  a  pro- 
jection thereon,  a  second  collar  mounted 

upon  said  shaft,  a  driving  gear  loosely 
mounted  upon  said  shaft  between  said  col- 

lars, a  projection  upon  the  face  of  said  gear 
for  engagement  with  the  projection  upon  the 
first  named  collar,  a  coiled  spring  surround- 

ing said  shaft  and  connecting  said  gear  with 
said  second  named  collar,  and  means  for 
adjusting  said  second  named  collar  upon 
said  shaft  to  bring  the  projections  respec- 

tively opposite  each  other. 
4.  A  mandrel  for  talking  machines  com- 

prising a  shaft,  a  driving  pinion  upon  one 
end  of  said  shaft,  a  pair  of  collars  spaced 
apart  and  rigidlv  secured  to  said  shaft,  a 
worm  gear  located  between  said  collars  and 
loosely  mounted  upon  said  shaft,  a  spring 
connection  between  one  of  said  collars  and 
said  gear,  and  mating  projections  upon  said 
gear  and  said  other  collar  whereby  upon  the 
rupture  of  said  spring  connection  said  pro- 

jections will  engage  and  cause  said  gear  to 
rotate  with  said  shaft. 

In  testimonv  whereof  I  have  hereunto  set 

my  hand  this  3d  day  of  April,  1915. 
PLINY  CATUCCI. "Witnesses : 

L.  M.  Saxders, 
Louise  Green. 
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2h  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  Agner,  Jr., 

a  citizen  of  the  United  States,  residing  at 
Philadelphia,  in  the  county  of  Philadelphia 

5  and  State  of  Pennsylvania,  have  invented 
certain  new  and  useful  Improvements  in 
Phonographs,  of  which  the  following  is  a 
specification. 
My  invention  relates  to  improvements  in 

10  phonographs,  and  more  particularly  to  an 
improved  illuminating  attachment  designed 
for  use  on  an}?  ordinary  construction  of  talk- 

ing machine,  and  which  is  adapted  to  illumi- 
nate the  record  when  the  cover  is  open. 

15  A  further  object  is  to  provide  an  electric 
lamp  removably  connected  to  the  goose 
neck  of  a  talking  machine,  and  connected 
in  circuit  with  a  battery  or  source  of  elec- 

tricity including  a  pair  of  contacts  which 
20  are  separated  by  the  closing  of  the  cover  of 

the  phonograph,  and  which  are  permitted 
to  come  together  to  close  the  circuit  when  the 
cover  is  elevated,  so  that  the  disk  is  illumi- 

nated only  at  such  time  as  the  cover  is  ele- 
25  vated,  so  that  there  is  no  waste  of  electric 

current. 
With  these  and  other  objects  in  view,  the 

invention  consists  in  certain  novel  features 
of  construction  and  combinations  and   ar- 

30  rangements  of  parts  as  will  be  more  fully 
hereinafter  described  and  pointed  out  in 
the  claim. 

In  the  accompanying  draAvings :  Figure  1 
is  a  view  partly  in  elevation  and  partly  in 

35  section  illustrating  my  improved  attachment 
in  connection  with  an  ordinary  type  of  talk- 

ing machine.     Fig.  2  is  a  top  plan  view  illus-  . 
trating  my  improved  lamp  in  position  on 
the  goose  neck  of  the  talking  machine,  and 

40  Fig.  3  is  a  view  in  section  on  the  line  3 — 3 
of  Fig.  2. 

1  represents  the  casing  of  an  ordinary 
talking  machine  having  a  turn  table  2  sup- 

porting a  record  disk  3. 
45  4  is  the  ordinary  sound  box  having  the 

needle  5  engaging  the  record  disk,  and  said 
box  connected  by  a  goose  neck  6  with  the 
transmitting  tube  or  horn  7. 

8  is  a  hinged  cover  normally  inclosing  the 
>  50  turn  table  disk  and  cooperating  parts.  On 

the  goose  neck  2, 1  secure  my  improved  elec- 
tric lamp  which  constitutes  a  reflector  9  se- 

cured to  a  socket  10,  and  the  latter  having  a 
split   clamp    11   secured   around   the   goose 

55  neck  6  by  means  of  a  bolt  12  and  nut  13. 
An  ordinary  incandescent  globe  14  is  lo- 

cated in  the  reflector,  and  secured  in  the 
socket,  and  one  wire  15  is  secured  to  a  bind- 

ing post  16  at  the  end  of  the  socket,  while  the 
other  wire  17  is  connected  to  the  bolt  12.  60 
Wire  17  is  directly  connected  to  a  pole  18  of 
a  battery  19,  while  wire  15  is  broken,  and 
provided  with  contacts  20  and  21.  These 
contacts  are  supported  by  a  block  22,  and  a 
pin  23  carried  by  the  cover  8  is  adapted  to  65 
separate  the  contacts  when  the  cover  is 
closed,  but  allow  them  to  move  together 
when  the  cover  is  opened. 

The  contacts  20  and  21  are  preferably  of 
spring  metal,   so  that  they  move  together  70 
when  the  cover  is  opened,  while  the  pin  23 
forces  them   apart   whenever  the   cover   is 
closed. 

It  will  therefore  be  noted  that  when  the 
cover  of  the  talking  machine  is  opened,  the  75 
circuit  will  be  closed,  so  that  the  disk  3  will 
be  illuminated,  and  the  operator  can  readily 
find  the  groove  therein  to  position  the  needle 
5,  when  the  cover  closes  the  circuit,  so  that 
there  is  no  waste  of  electric  current.  8(j 

It  will  be  noted  that  I  have  positioned  the 
lamp  at  an  incline,  so  that  its  rays  of  light 
are  thrown  directty  down  upon  the  record 
disk,  and  hence  a  very  small  lamp  may  be 
utilized  to  efficiently  carry  out  the  functions  85 
intended,  and  hence  a  small  amount  of  cur- 

rent is  needed  for  the  work. 
As  the  lamp  is  carried  by  the  goose  neck 

6,  it  will  be  raised  and  lowered  as  the  goose 
neck  is  moved,  and  will  not  interfere  in  any   go 
way   with   the   ordinary    operation    of   the 
machine. 

Various  slight  changes  might  be  made  in 
the  general  form  and  arrangement  of  parts 
described  without  departing  from  my  in ven-  95 
tion,  and  hence  I  do  not  limit  myself  to  the 
precise  details  set  forth,  but  consider  myself 
at  liberty  to  make  such  changes  and  altera- 

tions as  fairly  fall  Avithin  the  spirit  and 
scope  of  the  appended  claim.  100 

Having  thus  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent  is : 
The  combination  with  a  talking  machine 

having  a  piA'oted  tone  arm,  a  goose  neck  piv-  105 
otally  connected  to  the  tone  arm,  and  a  sound 
box  at  the  free  end  of  the  goose  neck,  of  a 
clamp  secured  around  the  goose  neck,  a  lamp 
socket  secured  to  the  clamp,  said  socket  hav- 

ing a  lamp  in  its  forward  end  and  a  binding  no 
post  on  its  rear  end,  a  reflector  on  the  socket 
around  the  lamp,  a  binding  post  on  the 
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clamp,  electric  wires  connected  to  the  bind- 
ing posts,  and  connected  with  a  source  of 

electricity  and  an  electric  switch  controlling 
the  circuit  to  the  lamp,  and  a  cover  on  the 
talking  machine  operating  said  switch,  sub- 

stantially as  described. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

CHAELES  AGNEE,  Jr. 

Witnesses : 
Marie  Jackson, 
Chas.  E.  Potts. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  Eotter,  a 

citizen  of  the  United  States,  residing  at 
Newark,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  certain  Im- 
provements in  Apparatus  for  Making 

Phonograph-Eecords,  of  which  the  follow- 
ing is  a  specification. 

The  objects  of  this  invention  are  to  se- 
10  cure  an  improved  method  of  manufacturing 

cylindrical  records  of  plastic  materials  that 
can  be  softened  by  heat,  such  as  celluloid 
and  the  like ;  to  enable  the  requisite  pressure 
of  the  cylinder  against  the  matrix  to  be  ob- 

15  tained  directly  and  uniformly;  to  secure 
sharply  defined  impressions  in  the  record 
and  thus  a  clear  and  perfect  sound  repro- 

duction; to  reduce  the  cost  and  labor  of 
manufacturing  records,  and  to  obtain  other 

20  advantages  and  results  as  may  be  brought 
out  in  the  following  description. 

Referring  to  the  accompanying  drawings, 
in  which  like  numerals  of  reference  indicate 

the  same  parts  throughout  the  several  fig- 
25  ures,  Figure  1  is  a  side  elevation  of  the  pre- 

ferred form  of  apparatus  for  carrying  out 
my  improved  process,  partly  in  central  ver- 

tical section ;  Fig.  2  is  a  cross  section  on  line 
2 — 2  of  Fig.  1,  looking  in  the  direction  in- 

30  dicated  by  the  arrow;  Fig.  3  is  an  end  view 
of  the  pressure  producing  means  detached 
from  the  rest  of  the  apparatus;  Fig.  4  is  a 
central  longitudinal  section  of  said  pressure 

producing  means,  taken  on  line  4 — 4  of  Fig. 
35  3,  looking  in  the  direction  indicated  by  the 

arrow;  Fig.  5  is  a  side  elevation  of  another 
form  of  pressure  -  producing  means  which 
can  be  employed  in  place  of  that  shown  in 
Figs.  1,  2,  3  and  4;  Fig.  6  is  a  cross  section 

40  on  line  6 — 6  of  Fig.  5,  looking  in  the  direc- 
tion indicated  by  the  arrow;  Fig.  7  is  a  side 

elevation  of  an  apparatus  having  modified 
means  for  producing  the  pressure;  Fig.  8  is 
a  cross-section  on  line  8 — 8  of  Fig.  7,  look- 

45  ing  in  the  direction  indicated  by  the  arrow; 
Fig.  9  shows  in  central  longitudinal  section 

j)        an  apparatus  having  means  for  expanding 
the  rubber  sleeve  radially  by  compressing 
it    longitudinally,     the    compressing    caps 

50  overlapping  the  ends  of  the  matrix  only  a 
short  distance;  Fig.  10  illustrates  a  modifi- 

cation in  which  the  end  caps  telescopically 
overlap   each  other  at  the  outside  of  the 

matrix  so  as  to  form  a  casing,  and  Fig.  11 
illustrates    a    form   in    which   compressing  55 
rings  are  placed  between  the  end  caps  and 
ends  of  the  rubber  sleeve. 

In  said  drawings,  and  referring  especially 
to  Figs.  1,  2,  3  and  4,  1  indicates  a  cylin- 

drical casing  open  at  both  ends  and  adapted  60 
to  contain  the  cylindrical  matrix  2  fitting 
is  said  casing  so  as  to  be  supported  thereby. 
The  matrix  2  has  on  its  inner  surface  the 
impressions  to  be  produced  on  the  record, 
and  3  indicates  a  cylinder  of  celluloid  65 
adapted  to  fit  in  said  matrix  and  be  pressed 
against  the  inner  surface  thereof.  Inside 
the  said  celluloid  cylinder  3  is  a  layer  4  of 
paper,  and  next  inside  said  paper  is  a  rubber 
sleeve  5.    Inside  said  sleeve  is  an  expander  70 
6  by  means  of  which  the  said  rubber  sleeve 
5  is  expanded  radially  outward  in  all  direc- 

tions to  secure  the  requisite  pressure  of  the 
celluloid  cylinder  against  the  matrix.  The 
said  expander  6  comprises  a  tubular  sheet  75 
metal  body  portion  7  split  longitudinally  as 
at  8  and  having  inturned  end  flanges  9,  9. 
Upon  each  end  of  said  tubular  body  portion 
7  are  means  for  forcing  apart  the  edges  of 
the  same  on  opposite  sides  of  its  longitu-  80 
dinal  slit  8,  so  as  to  obtain  outward  pres- 

sure.    These  means  are  the  same  for  both 
ends  of  the  device  and  comprise  two  studs 
10,  11  set  in  the  end  flanges  9  on  opposite 
sides  of  the  slit  8,  a  hand  lever  12  being  85 
pivoted  upon  one  stud,  as  10,  and  having 
in  itself  a  slot  13  to  receive  the  other  stud 
11.  Said  slot  13  is  eccentric  with  respect  to 
the  pivotal  stud  10,  so  that  as  the  lever  is 
swung  in  one  direction  it  contracts  the  ex-  90 
pander  and  when  swung  in  the  other  direc- 

tion expands  it.  In  the  drawings  I  have 
shown  the  handle  of  the  lever  12  projecting 
radially  inward  over  the  end  of  the  ex- 

pander, but  obviously  it  could  extend  in  the  95 
opposite  direction  if  desired.  The  two 
levers  12,  12  can  be  operated  together  and 
thus  the  tubular  body  portion  7  expanded 
to  press  the  rubber  sleeve  5  against  the  cel- 

luloid cylinder  3  to  force  it  against  the  100 
matrix.  It  will  of  course  be  understood  that 
in  connection  with  such  pressure  the  matrix 
and  celluloid  cylinder  are  suitably  heated  to 
soften  the  latter. 

In  Figs.  5  and  6  of  the  drawings  I  have  105 
shown  an  expander  14  which  can  be  used  in 
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place  of  the  expander  6  just  described,  if 
desired.  In  this  construction  a  tubular  sheet 
metal  body  portion  15  is  longitudinally 
slotted  as  at  16  and  provided  at  the  opposite 

5  edges  of  said  slot  with  grooves  17,  17. 
After  the  body  portion  15  has  been  inserted 
in  a  rubber  sleeve,  a  wedge  18  is  driven  or 
forced  into  the  longitudinal  slot  16  of  said 
tubular    body    portion,    said    wedge    being 

10  tapered  at  one  end  for  starting,  as  at  19,  20, 
and  having  suitable  tongues  21  at  its  lateral 
longitudinal  edges  to  enter  the  grooves  17, 
17.  Preferably  there  is  attached  to  the  said 
wedge  a  cylindrical  filler  22  to  occupy  the 

15  inside  of  the  tubular  body  portion  15,  and 
positively  retain  the  shape  of  the  same. 
This  filler  21  is  somewhat  shorter  than  the 

wedge  18,  so  as  to  give  the  latter  time  to 
expand  the  body  portion  before  the  filler 

20  reaches  it,  and  furthermore  said  filler  is  ta- 
pered as  at  23  to  more  readily  enter  the 

body  portion.  This  wedge  and  filler  are 
forced  into  the  expander  body  portion  by 
any  suitable  means,  and  when  in  place  cause 

25  ■said  body  portion  to  expand  uniformly  to 
secure  the  desired  pressure. 

In  Figs.  7  and  8  I  have  shown  an  expander 
consisting  of  a  simple  split  tube  24  adapted 
to  be  placed  inside  the  rubber  sleeve,  and  a 

30  plunger  25  adapted  to  be  forced  into  said 
split  tube,  as  by  a  hydraulic  press  26.  Said 
plunger  is  tapered  at  its  end  27  to  start  into 
the  tube  24  and  the  outside  diameter  of  said 
plunger  is  such  as  will  secure  the  desired 

35  amount  of  expansion.  Preferably  the  upper 
end  of  the  expanding  tube  24  has  a  flange  28 
adapted  to  overlap  the  rubber  sleeve  5,  paper 
layer  4,  celluloid  cylinder  3,  and  matrix  2, 
so  as  to  protect  the  upper  ends  of  said  parts. 

40  The  lower  ends  of  said,  parts,  as  well  as  the 
lower  end  of  the  expanding  tube,  rest  upon 
the  closed  bottom  of  the  casing  29,  and  the 
side  walls  of  said  casing  preferably  extend 
above  said  parts  which  the  casing  incloses, 

45  as  at  30. 
In  Fig.  9  I  have  shown  a  thicker  rubber 

sleeve  31  arranged  inside  of  the  paper  layer 
4,  celluloid  cylinder  3  and  matrix  2,  said 
sleeve  31  being  somewhat  longer  than  the 

50  said  parts.  Caps  32,  33  fit  over  the  ends  of 
said  rubber  sleeve,  the  flanges  34,  35  of  said 
caps  overlapping  outside  the  matrix.  Said 
caps  furthermore  have  central  tubular  stems 
36,  37  which  are  adapted  to  extend  into  the 

55  longitudinal  chamber  of  the  rubber  sleeve  31 
and  telescope  each  other  to  guide  the  caps  as 
they  are  pressed  together. 

Obviously  when  the  caps  32,  33  are  forced 
together  the  rubber  sleeve  31  will  be  expand- 

60  ed  to  secure  the  desired  outward  pressure, 
and  said  caps  may  be  forced  together  by  any 
appropriate  means  whatever,  such  as  a  press. 

In  Fig.  10  end  caps  38,  39  are  provided 
having  flanges  40,  41  which  are  long  enough 

65  to  overlap  and  telescope  each  other.     Said 

flanges  thus  cover  the  sides  of  the  matrix, 
and  the  end  caps  constitute  a  casing  which 
incloses  all  the  parts. 

In  Fig.  11  I  have  shown  a  modified  form 
of  a£>paratus  in  which  the  rubber  sleeve  42 
is  of  substantially  the  same  length  as  the 
matrix  and  celluloid  cylinder,  washers  43, 
43  being  inserted  between  the  ends  of  the 
rubber  sleeve  and  the  end  caps.  Said  end 
caps  therefore  do  not  engage  the  rubber 
sleeve  directly,  but  when  forced  together 
said  rubber  sleeve  is  expanded  to  produce 
the  same  radially  outward  pressure  as  is  ob- 

tained by  the  constructions  shown  in  Figs.  9 
and  10. 

It  will  be  understood  that  any  other  sub- 
stance which  is  sufficiently  elastic  to  make 

it  substantially  equivalent  to  rubber  can  be 
employed  for  the  sleeve  which  I  have  termed 

the  "rubber  sleeve",  and  I  do  not  wish  to 
be  limited  in  such  details  except  as  the  state 
of  the  art  may  require. 

Having  thus  described  the  invention,  what 
I  claim  is : 

1.  In  an  apparatus  for  making  phono- 
graph records,  the  combination  with  a  tubu- 

lar matrix  adapted  to  receive  within  itself  a 
hollow  cylindrical  record  blank,  of  a  sleeve 
of  resilient  material  inside  said  matrix,  a 
split  tubular  member  inside  said  sleeve,  and 
means  arranged  transversely  of  said  split 
tubular  member  upon  the  ends  thereof  for 
expanding  the  split  tubular  member,  said 
means  being  longitudinally  of  said  split 
tubular  member  located  outside  the  bore  or 

passage  thereof. 
2.  In  an  apparatus  for  making  phono- 

graph records,  the  combination  with  a  tubu- 
lar matrix  adapted  to  receive  within  itself 

a  hollow  cylindrical  record  blank,  of  a  sleeve 
of  resilient  material  inside  said  matrix,  a 

split  tubular  member  inside  said  sleeve  hav- 
ing end  flanges  bent  radially  inward,  and 

means  upon  said  end  flanges  outside  the 
bore  or  passage  of  the  tubular  member  for 
expanding  the  same. 

3.  In  an  apparatus  for  making  phono- 
graph records,  the  combination  with  a  tubu- 

lar matrix  adapted  to  receive  within  itself 
a  hollow  cylindrical  record  blank,  of  a  sleeve 
of  resilient  material  inside  said  matrix,  a 
split  tubular  member  inside  said  sleeve,  and 
levers  one  at  each  end  of  said  split  tubular 
member  f  ulcrumed  upon  one  of  the  margins 
thereof  and  engaging  the  margin  upon  the 

opposite  side  of  the  split  to  force  said  mar- 

gins apart. 
4.  In  an  apparatus  for  making  phono- 

graph records,  the  combination  with  a  tubu- 
lar matrix  adapted  to  receive  within  itself 

a  hollow  cylindrical  record  blank,  of  a  sleeve 
of  resilient  material  inside  said  matrix,  a 

split  tubular  member  inside  said  sleeve  hav- 
ing end  flanges  bent  radially  inward,  and 

levers  on  said  end  flanges  outside  the  bore 
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or  passage  of  the  tubular  member  for  ex- 
panding the  same. 

5.  In  an  apparatus  for  making  phono- 
graph records,  the  combination  with  a  tubu- 

lar matrix  adapted  to  receive  within  itself  a 
hollow  cylindrical  record  blank,  of  a  sleeve 
of  resilient  material  inside  said  matrix,  a 
split  tubular  member  inside  said  sleeve,  studs 

at  each  end  of  said  split  member  at  opposite 
sides  of  the  split,  and  levers  one  pivoted  on  10 
one  stud  of  a  pair  and  having  an  eccentric 
groove  receiving  the  other  stud. 

WILLIAM  ROTTER. 

In  the  presence  of — Russell  M.  Everett, 
Frances  E.  Blodgett. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
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COATED  PHONOGRAPH-STYLUS  AND  OTHER  ARTICLE. 
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Continuation  of  application  Serial  No.  867,955,  filed  October  22,  1914.     This  application  filed  February  25, 
1915.     Serial  No.  10,585. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Engfxhardt  A.  Eck- 

hardt,  a  citizen  of  the  United  States,  resid- 
ing in  the  city  of  Philadelphia,  county  of 

5  Philadelphia,  and  State  of  Pennsylvania, 
have  invented  new  and  useful  Coated  Phono- 
graph-Styli  and  other  Articles,  of  which 
the  following  is  a  specification. 
My  invention  resides  in  articles  of  iron, 

10  steel  or  other  metal,  or  combination  of  metal 

or  alloy  having  a  coating  of  metal,  or  com- 
bination of  metals,  or  alloy,  alloyed  there- 

with, for  the  purpose  of  making  the  point, 
edge,  surface  or  the  whole  mass  of  such  arti- 

15  cles  hard,  hard  and  abrasive,  wear  with- 
standing, or  having  other  desirable  proper- 

ties. 
More  particularly  my  invention  relates  to 

such  an  article  having  such   a  coating  of 
20  tungsten,  chromium,  cobalt,  molybdenum, 

etc..  or  an  alloy  of  any  of  these  with  another 
metal,  or  an  alloy  of  one  of  these  with  one 
or  more  of  the  others  mentioned. 
My  invention  resides  in  a  stylus  or  needle 

25  for  use  in  making  phonographic  sound  rec- 
ords, or  for  reproducing  sounds  from  sound 

records.  Such  a  stylus  consists  preferably 
of  a  metallic  stylus  or  needle  having  at  its 
point    and    vicinity    thereof    a    coating    of 

30  tungsten,  or  tungsten  alloyed  with  the  metal 
of  a  needle  or  stylus.  Such  a  stylus  or  nee- 

dle is  very  hard,  harder  than  tungsten 
itself,  and  successfully  withstands  wear  and 
lasts  many  times  longer  than  the  ordinary 

35  stjdus  which,  as  well  known,  serves  for  re- 
producing from  a  relatively  small  amount 

of  sound  record  and  must  then  be  replaced 
by  a  new  needle.  A  stylus  or  needle  of  the 
character  herein  described  I  have  found  will 

40  serve  to  reproduce  from  a  very  great  num- 
ber of  average  sized  records  without  any 

substantial  wear.  And  such  a  stylus  or 
needle  is  inexpensive  because  of  the  very 
small  amount  of  tungsten  or  tungsten  alloy 

45  or  other  metal  required  and  from  the  fur- 
ther fact  that  the  process  of  making  the 

same  is  simple  and  inexpensive. 
My  invention  resides  also  in  the  process 

of  making  the  articles  described. 
J  50       The  accompanying  drawing  illustrates  a 

mode  of  carrying  out  my  invention. 
In  the  drawing,  i  represents  a  phonograph 

stylus  or  needle  having  the  pointed  end  5. 
It  is  shown  connected  by  a  conductor  with 

55  the  negative  terminal  of  the  source  of  cur- 

rent 3,  preferably  a  source  of  direct  current, 
as  a  storage  battery  or  dynamo-electric  gen- 

erator whose  positive  terminal  is  connected 
through  the  adjustable  resistance  2  with  the 
positive  electrode  1  of  tungsten,  tungsten  60 
alloy,  or  other  suitable  material,  as  molyb- 

denum, cobalt,  chromium,  etc.,  or  an  alloy  of 
any  one  of  these,  or  an  alloy  of  any  one  of 
them  with  any  other  or  others  of  them. 

The  operator  touches  the  point  5  of  the  65 
stylus  I  to  the  electrode  1  and  upon  with- 

drawing it  slightly  from  the  member  1  an 
arc  will  be  struck  between  the  point  5  of  the 
stylus  and  the  electrode  1.     During  the  ex- 

istence of  this  arc  vapor  of  the  metal  1  will  70 
be  transmitted  through  the  arc  and  be  de- 

posited upon  the  point  5  where  the  tungsten, 
tungsten  alloy  or  other  material  referred  to 
forms  a  coating  upon  the  point  5.    This  coat- 

ing consists  of  an  alloy  of  the  tungsten  or  75 
other  deposited  metal  with  the  metal  of  the 
stylus,  wjiich  is  generally  of  iron  or  steel. 
During  the  manipulation  the  stylus  may  be 
turned  in   suitable   directions  to  cause  the 
arc  to  strike  all  those  parts  of  the  surface  80 
which  it  is  desired  shall  be  coated. 

Little   if   any   experience   is   required    to 
direct  the  arc  on  to  any  part  of  the  surface, 
so  that  the  operator  may  at  will  cause  the 
alloy  or  coat  to  form  on  any  desired  areas  85 

or  points. 
In    case    such    metals    are    used    as    will 

readily  oxidize  in  the  practice  of  the  proc- 
ess, the  operation  may  be  carried  out  in  an 

atmosphere    of   neutral   gas,   as    hydrogen,  90 
nitrogen,  etc. 

The  result  of  the  above  described  treat- 
ment is  a  stylus  or  needle,  or  any  other  arti- 

cle, which  will  have  a  coating  which  gives 
to  the  article  desirable  qualities  and  charac-  95 
teristics.  In  the  case  of  an  iron  or  steel 
phonograph  stylus  there  will  be  formed  a 
tungsten  or  other  alloy  of  iron  or  steel  at 
the  point  of  the  stylus,  giving  it  great  wear- 
withstanding  properties,  such  an  alloy  be-  100 
ing  very  hard  indeed.  And  with  styli  or 
phonograph  needles  which  I  have  so  treat- 

ed the  hardness  is  such  that  it  resists  the 
action  of  any  good  file,  though  it  will  be  un- 

derstood that  my  invention  is  not  limited  to  105 
such  degree  of  hardness.  And  with  a  stylus 
so  treated  I  have  found  it  is  useful  in  repro- 

ducing sounds  from  sound  records  to  be 
very  many  times  longer  than  the  life  of  the 
ordinary  untreated  stylus.  no 
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Where  the  coating  process  has  caused  un- 
desired  irregularity  or  deformation  of  the 
point,  the  same  may  be  ground  to  suitable 
sharpness  or  shape  after  the  coating  process, 
and  after  grinding  the  point  may  be  pol- 

ished so  that,  while  having  great  hardness 
and  wear-withstanding  properties  itself;  it 
will  not  seriously  abrade  the  sound  record. 
Or  a  stylus  may  be  made  by  first  treating 
the  end  of  a  rod  or  wire  of  suitable  dimen- 

sions by  my  process,  and  thereafter  grind- 
ing or  otherwise  forming  it  to  desired  shape. 

Besides  phonograph  styli  other  previously 
shaped  articles  may  be  similarly  treated  to 
provide  a  hard  wear-withstanding  point, 
edge  or  surface.  For  example,  the  points  of 
pens  may  be  so  treated,  in  which  case  the 
pen  replaces  the  stylus  4  in  the  electric  cir- 

cuit.    Or  in  place  of  the  stylus  4  in  the 
20  electric  circuit  may  be  placed  a  drill,  or  a 

chisel,  and  by  practising  the  process  the  cut- 
ting edge  of  the  drill  or  the  chisel  may  con- 

sist of  such  a  hard  wear-withstanding  alloy 
or  coat.     Or  the  tube  and  stylus  of  stylo- 

25  graphic  pens  may  be  so  treated  to  render 
diem  wear-withstanding  and  non-corroding. 

While  tungsten  steel  is  well  known  and  is 
known  to  have  great  hardness,  it  is  a  ma- 

terial which  is  very  difficult  to  operate  upon 
or  work  and  it  would  be  a  relatively  expen- 

sive stylus,  chisel,  pen,  drill,  or  other  article 
which  would  be  made  in  its  entiretj^  or 
largely  of  tungsten  steel.  By  my  process, 
however,  the  article  may  be  made  of  ordi- 

35  nary  steel  commonly  used  for  such  articles, 
and  then  locally  treated  with  a  coat  of  tung- 

sten or  alloy  to  give  it  the  desired  hardness, 
wearing  or  other  qualities. 

It  will  be  understood  that  for  the  electrode 
40  1  may  be  substituted  an  electrode  of  carbon, 

in  which  case  the  tungsten  or  other  material 
to  be  apxDlied  to  the  article  may  be  thrust 
into  the  arc  between  the  two  electrodes  and 
there  be  vaporized  and  carried  by  the  arc  to 

45  the  article  to  be  treated. 
Where  the  article  to  be  treated  is  of  iron 

the  electrode  1  may  be  of  carbon  and  with 
the  result  that  carbon  is  transferred  to  the 
iron  which  may  be  converted  locally  or  on 
its  surface  to  steel.  And  this  steel  may  then 
be  alloyed  with  tungsten  or  other  suitable 
material  transmitted  through  the  arc  after 
the  carbon  treatment,  or  simultaneously  by 
inserting  in  the  arc  between  the  carbon  and 
iron  electrodes  the  tungsten  or  other  ma- 

terial.    And  it  will  be  understood  that  in 

30 

50 

55 

the  case  of  a  phonograph  stylus  as  well  as 
the  other  articles  referred  to,  when  of  steel, 

that  they  may  be  tempered  before  the  coat- 
ing or  allo3'ing  process;  or  they  may  be  tern-  60 

perecl  after  such  process. 

In  the  appended  claims  the  term  "  iron  " 
is  generic  and  includes  "  steel  "as  a  specific form  of  iron. 

This  application  is  a  continuation  of  my  65 
co  -  pending     application     Serial     Number 
867,955,  filed  October  22,  1914. 
What  I  claim  is : 
1.  An  article  having  a  body  of  iron  having 

a  hard  wear-vdthstancling  ccat  consisting  of  70 
a  refractory  metal  alloyed  on  the  iron  body. 

2.  An  article  having  a  steel  body  having 
a  hard  wear-withstanding  coat  comprising 
tungsten  alloyed  on  the  steel  body. 

3.  A  phonograph  stylus  having  a  metallic  75 
body  having  a  hard  wear-withstanding  coat 
of  iron  and  tungsten  alloy. 

4.  A  phonograph  stylus  having   a   body 
portion  and  a  hard  wear-withstanding  point 
consisting  of  a  coat  of  an  alloy  of  a  refrac-  80 
tory  metal  which  can  be  tempered. 

5.  A  phonograph  stylus  having  at  or  near 
its  point  a  hard  coating  formed  of  refrac- 

tory metal  alloyed  with  the  st.ylus  material. 
6.  A  metallic  article  having  a  hard  wear-  85 

Avithstancling  alloy  coating  formed  by  a  re- 
fractory metal  combined  with  the  metal  of 

the  article. 
7.  A  phonograph  stylus  having  a  polished 

point  having  a  coating  of  refractory  ma-  90 
terial  alloyed  with  the  stylus  material. 

8.  An  article  having  a  body  of  steel  hav- 
ing a  hard  wear-withstanding  coat  consist- 
ing of  a  refractory  metal  alloyed  on  the 

steel  body.  95 
9.  An  article  having  an  iron  body  having 

a  local  admixture  of  carbon,  and  a  coat  com- 
prising a  refractory  metal  alloyed  with  said 

iron  containing  carbon. 
10.  An  iron  article  having  a  hard  alloy  100 

coating  formed  by  a  refractory  metal  com- 
bined with  the  metal  of  the  article. 

11.  A  steel  article  having  a  hard,  wear- 
withstanding  alloy  coating  of  steel  and 
tungsten.  105 

In  testimony  whereof  I  have  hereunto 
affixed  my  signature  in  the  presence  of  the 
two  subscribing  witnesses. 

ENGELHAEDT  A.  ECKHAEDT. 
Witnesses : 

Nellie  Field, 

Alice  S.  Marsh. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
WILLIAM  E.  GRUPE,  OF  JERSEY  CITY,  NEW  JERSEY. 

SOUND-BOX. 
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Application  filed  April  21,  1915.     Serial  No.  22,749. 

To  all  vrhom  it  may  concern: 
Be  it  knoAvn  that  I,  William  F.  Gktjpe,  a 

citizen  of  the  United  States,  and  residing  at 
Jersey  City,  county  of  Hudson,  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Sound-Boxes,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  sound  boxes  for 

phonographs,    graphophones    and    like    de- 
IQ  vices. 

More  specifically  this  invention  is  directed 
to  the  object  of  attaining  a  sound  box  and 
stylus  lever  construction  for  securing  im- 

proved reproduction  of  the  sounds  impressed 
15  on  the  record  and  for  making  a  record  from 

original  sounds. 
Another  object  of  the  invention  is  to  se- 

cure the  desired  rigidity  and  improved  re- 
siliency of  the  stylus  lever  and  suspension 

•20  means  by  novel  means  which  can  be  con- 
structed and  assembled  by  workmen  of  lim- 

ited ability  and  at  a  materially  reduced  cost. 
Another  object  of  this  invention  is  to  in- 

sure substantial  uniformity  in  the  perform- 
25  ance  of  sound  boxes  especially  when  manu- 

factured in  large  quantities  in  accordance 
with  this  invention.  This  and  other  objects 
are  attained  by  the  provision  of  one  or  more 
recesses  of  predetermined  depths  within  the 

80  casing  of  the  sound  box,  flexible  pins  or 
other  suitable  members  of  certain  lengths 
extending  from  the  stylus  lever  into  said 
recesses  and  a  clamping  plate  for  retaining 
such  pins  or  other  members  within  said  re- 

86  cesses  to  the  desired  depth  thereof.  Pref- 
erably, such  recess  or  recesses  are  open  along 

longitudinal  sides  thereof  and  a  stop  plate 
is  provided  to  limit  the  extent  of  depth  of 
such  pin  or  pins,  or  other  members,  within 

40  said  recesses  and  also  to  brace  the  clamping 

plate. 
Further  features  and  objects  of  my  inven- 

tion will  be  more  fully  understood  from  the 
following  description  and  the  accompany- 

45  ing  drawings,  in  which — 
Figure  1  is  a  front  side  elevation  of  an 

embodiment  of  my  invention;  Fig.  2  is  an 
end  elevation  of  Fig.  1 ;  and  Fig.  3  is  a  de- 

tail front  elevation  of  the  abutment  portion 
60  of  the  sound  box  casing. 

Referring  to  the  drawings,  the  casing  1 
of  the  sound  box  is  of  any  approved  con- 

struction and  suitably  supports  the  dia- 
phragm 2  therein.    The  tone  arm  3  is  con- 

51  nected  to  the  back  of  the  sound  box  1  by  any 
approved  connection. 

The  particular  embodiment  shown  in  the 
drawings  comprises  a  downwardly  extend- 

ing portion  4,  serving  as  an  abutment,  and 
provided  with  two  recesses  5,  6,  illustrated  60 
as  semi-circular  in  formation  and  extending 
predetermined  distances  toward  the  rear  of 
the  casing  1.  Such  recesses  5,  6  are  con- 

structed to  respectively  receive  the  pins  7,  8, 
shown  as  substantially  circular  in  cross  sec-  65 
tion,  extending  from  or  carried  by  the  stylus 
lever  9.  The  stylus  lever  9  is  preferably 
constructed  to  have  an  upper  reduced  end 
portion  10  at  which  it  is  secured  to  the  dia- 

phragm 2,  an  enlarged  and  greatly  widened  7* 
portion  11,  and  a  lower  somewhat  narrower 
relatively  heavy  end  portion  12,  provided 
with  an  opening  to  receive  a  stylus  or  needle 
and  a  set  screw  13  for  securing  the  same 
therein.  The  pins  7,  8  are  preferably  dis-  75 
posed  in  a  plane  substantially  at  right  angles 
to  the  direction  of  length  to  the  stjdus  lever 
and  at  substantially  equal  distances  rela- 

tively to  the  plane  passing  through  the  cen- 
ter of  the  stylus  lever  in  the  direction  of  80 

length  of  the  same.  The  pins  7,  8  may  be 
integral  with  the  enlarged  portion  11  or  may 
be  brazed  within  openings  within  said  en- 

larged portion  11.  The  pins  7,  8  are  made 
of  preferably  highly  resilient  material,  such  85 
as  tempered  steel,  tempered  steel  alloys,  etc. 
The  pins  7,  8  are  secured  within  their  re- 

spective openings  5,  6  by  means  of  the 
clamping  plate  14  and  one  or  more  screws 
15.  Preferably,  the  rearwardly  disposed  90 
stop  plate  is  provided  to  limit  the  position 
of  the  rear  ends  of  the  pins  7,  8.  Such  stop 
plate  16  also  serves  to  brace  the  clamping 

plate  14. The  parts  of  the  sound  box  are  assembled   ft5 
by  placing  the  pins  7,  8  within  the  respec- 

tive recesses  5,  6,  then  tightening  the  clamp- 
ing plate  14  by  means  of  the  one  or  more 

screws  15  and  finally  securing  the  connec- 
tion of  the  reduced  end  portion  10  with  the   100 

diaphragm  2,  the  last  named  connection  be- 
ing  performed   in   any   approved   manner. 

Normally,  in  the  preferred  forms  of  my  con- 
struction, the  pins  7,  8  extend  in  directions 

substantially  at  right  angles  to  the  plane   105 
of  rest  of  the  diaphragm  2.     It  is  desirable 
to  construct  the  enlarged  portion  11  to  nor- 

mally extend  to  the  rear  of  the  front  face 
of  the  casing  and  to  closely  approach  the 
front   face   of   the   doAvnwardly   extending   HO 
portion  4  of  the  casing  1. 

It  will  be  noted,  in  the  embodiment  illus- 
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trated  in  the  drawings,  that  the  clamping 

plate  1-i  engages  the  portions  of  the  sub- 
stantially circular  pins  7,  8,  which  project 

through  the  open  longitudinal  sides  of  the 

5  substantially  semi-circular  recesses  5,  6, 
whereby  the  end  10  of  the  stylus  lever  9  is 
readily  adjusted  relatively  to  the  dia- 

phragm 2. 
It  will  be  noted  that  the  improved  abut- 

10  ment  set  forth  herein  is  also  applicable  for 
a  single  pin  or  other  suitable  flexible  mem- 

ber connecting  the  stylus  lever  with  the  cas- 
ing; however,  greater  stability  and  rigidity 

is  secured  by  providing  two  or  more  pins  or 
15  other  suitable  flexible  members  for  resiliently 

connecting  the  stylus  lever  with  the  casing. 
Such  advantages  obtain  during  the  opera- 

tion of  the  device  as  well  as  during  the  as- 
sembling or  shipment  of  the  device.     If  an 

20  odd  number  of  pins  or  other  resilient  mem- 
bers are  employed,  it  is  desirable  to  position 

a  pin  or  its  equivalent  approximately  at  the 
center  of  the  enlarged  portion  11  and  posi- 

tion the  remaining  pins  or  their  equivalents 
25  symmetrically  with  respect  to  the  longitudi- 

nal principal  axis  of  the  stylus  lever. 
Whereas  I  have  illustrated  and  described 

my  invention  by  reference  to  specific  forms 
thereof,  it  will  be  understood  that  many 

30  changes  and  modifications  may  be  made 
without  departing  from  my  invention. 
What  I  claim  and  desire  to  secure  by  Let- 

ters Patent  is: 
1.  The   combination    with    a    sound   box 

35  provided  with  a  substantially  semi-circular 
recess  of  predetermined  depth  and  open 
along  a  longitudinal  side,  of  a  stylus  lever,  a 
substantially  circular  flexible  member  ex- 

tending from  said  stylus  lever  into  said  re- 
40  cess  and  projecting  through  said  open  lon- 

gitudinal   side    and   means   engaging   said 

flexible  member  projecting  through  said 

open  side  for  clamping  said  flexible  mem- ber in  said  recess. 
2.  The  combination  with  a  sound  box  hav-   15 

ing  a  casing,  a  diaphragm  carried  by  said 
casing,  a  stylus  lever,  an  abutment  in  fixed 
relation  to  said  casing  and  provided  with  a 

plurality  of  spaced  substantially  semi-circu- 
lar recesses,  said  recesses  being  open  along  50 

corresponding   sides,   flexible   members   se- 
cured to  said  stylus  lever  and  having  sub- 

stantially circular  portions  respectively  ex- 
tending  into   said   recesses   and   projecting 

through  said  open  sides,  a  clamping  plate  55 
adapted  to  engage  said  projecting  portions 
of  the  flexible  members  and  threaded  mem- 

bers for  holding  said  clamping  plate  to  said 
abutment. 

3.  The  combination  of  a  sound  box  hav-  60 
ing  an  abutment  provided  with  a  plurality 
of  substantially  semi-circular  recesses  of 
predetermined  depths,  said  recesses  being 
open  on  the  same  sides,  a  stylus  lever,  a  plu- 

rality of  substantially  circular  flexible  mem-  65 
bers  extending  from  said  stylus  lever  into 
said  recesses  and  projecting  through  said 

open  sides,  means  positively  limiting  the  ex- 
tent of  insertion  of  said  members  within 

said  recesse-  and  means  adapted  to  engage  '° 
said  flexible  members  along  the  portions 
thereof  projecting  through  said  open  sides 
and  also  adapted  to  engage  said  limiting 
means. 

In  testimony  whereof  I  have  signed  this 
specification   in   the   presence   of   two   sub- 

scribing witnesses. 
WILLIAM  F.  GEUPE. 

Witnesses : 
K.  G.  Leard, 

S.  M.  Baeder. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents. 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Edward  H.  Amet,  a 

citizen  of  the  United  States,  and  a  resident 
of  Eedondo  Beach,  in  the  county  of  Los 

5  Angeles,  State  of  California,  have  invented 
a  new  and  useful  Combined  Phonographic 

and  Motion-Picture  Apparatus  for  Produc- 
ing Indexed  Synchronous  Becords,  of  which 

the  following  is  a  specification. 
10  This  invention  relates  to  the  art  of  repro- 

ducing action  in  both  audible  and  visual  ex- 
pressions and  is  applicable  with  apparatus 

of  the  character  set  forth  and  claimed  in 
Letters   Patent  of  the  United   States  No. 

15  1,065,576,  granted  to  me  June  24,  1913,  for 
combination  apparatus  for  synchronizing 
motion  and  sound  reproductions,  and  in  my 

co-pending  application  for  combined  phono- 
graphic and  motion  picture  machine  filed 

20  April  21, 1913,  Serial  No.  762,553. 
An  object  of  this  invention  is  to  provide 

means  whereby  the  sound  and  visual  action 
recorded  by  means  of  my  said  combined  pho- 

nographic motion  picture  machine  can  be 
25  reproduced  by  means  of  my  said  combina- 

tion apparatus  for  synchronizing  motion 
and  sound  reproductions.  In  order  to  attain 
this  object  it  is  necessary  to  so  mark  the 
record  devices  for  the  records  of  the  sound 

30  and  visual  action,  that  they  can  invariably 
be  made  to  bring  the  dual  records  into  reg- 

ister for  synchronous  reproduction  in  my 
said  patented  reproducing  apparatus  where- 

in the  picture  record  device  controls  the  op- 
35  eration  of  the  sound  record  device  by  operat- 

ing means  located  in  certain  relation  to  the 
visual  record. 
An  object  of  this  invention  is  to  provide 

means  whereby  the  dual  record  devices  may 
40  be  provided  with  index  markings  having 

corresponding  relation  to  their  respective 
records  so  that  the  synchronously  produced 
sound  and  visual  records  may  be  invariably 

brought  into  register  in  the  reproducing  ap- 
45  paratus  and  so  that  when  said  operating 

means  of  the  visual  record  device  comes  into 
operation  to  start  the  sound  record  device 
into  operation,  the  dual  records  will  be  in 
such  position  that  the  synchronous  parts  of 

50  the  action  will  be  synchronously  reproduced 
throughout  the  subsequent  simultaneous  op- 

eration of  the  dual  record  devices. 

By  means  of  the  apparatus  shown  in  the 
said  co-pending  application  a  fixed  ratio  of 

motion  between  the  photographic  and  pho-  55 
nographic  recording  devices  is  established 
and  maintained   and  it  therefore  becomes 
necessary  to  establish  indexes  which  mark 
the  two  records  simultaneously  with  exact- 

ness at  the  points  of  beginning.    Where  the  60 
picture  device  controls  the  time  of  starting 
the  sound  record  device,  it  is  absolutely  nec- 

essary that  said  records  be  started  with  the 
places    of    beginning    exactly     coincident, 
otherwise  the  reproduction  of  the  two  rec-  65 
ords  will  conflict  and  will  distress  the  senses 

of  a  listening  observer.    To  avoid  such  con- 
flict is  a  very  difficult  problem,  and  in  at- 

tempting to  arrive  at  a  solution  of  such  prob- 
lem it  is  necessary  that  attention  be  given  70 

to  the  fact  that  marks  for  indexing  the  in- 
cipient points  of  picture  and  souncl  records 

simultaneously  produced  may  be  either  arbi- 
trarily established  with  some  degree  of  coin- 

cidence or  can  be  accurately  established  by  75 
the  method  herein  shown. 

An  object  of  the  invention  is  to  accurately 
establish  the  same  so  that  the  dual  reproduc- 

tion Avill  be  in  perfect  synchronism. 
I  am  aware  that  over  a  decade  ago  it  was  80 

proposed  that  a  signal  such  as  the  ringing 
of  a  bell  or  blowing  of  a  whistle  might  be 
given  some  seconds  before  the  commence- 

ment of  a  piece  to  mark  a  sound  recording 
device,  it  being  suggested  that  in  reproduc-  85 
ing  the  piece  a  picture  reproducing  device 
might  be  started  at  the  exact  moment  for 
synchronous   reproduction;   but  it  is   well 
known  that  up  to  the  present  time  the  syn- 

chronous  reproduction   of   the   sound   and  90 
scene  of  a  piece  has  not  been  accomplished 
in  a  popular  manner.    I  apprehend  that  this 
is  because  of  the  impossibility  of  securing 
a  practical  synchronism  by  any  of  the  pro- 

posed means,  the  hand  of  an  operator  being  95 
so  much  slower  than  the  sight,  thus  pre- 

venting even  a  skilled  operator  from  mak- 
ing a  success.     Furthermore  the  visible  ac- 
tion of  a  sounding  whistle  or  a  ringing  bell 

is  seldom  if  ever  synchronous  with  the  sound  100 
of  such  bell  or  whistle  and  to  secure  a  sat- 

isfactory  synchronism   of   the    sound   and 
sight  part  of  a  reproduced  piece  such  as  a 

play  or  opera  has  never  yet  been  accom- 
plished to  the  satisfaction  of  a  public  audi-  105 

ence.    I  have  overcome  this  difficulty  by  the 
very  simple  invention  herein  amplified  and 
described  and  which  consists  essentially  in 
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providing,  in  combination  with  a  combined 
phonographic  and  motion  picture  machine 
having  means  for  producing  photographic 
and  auditory  records  in  unison,  means  for 

g  marking  the  photographic  record,  means  for 
marking  the  auditory  record,  and  means  for 

simultaneousl}'-  operating  said  record  means, so  that  while  the  two  record  devices  are  in 
operation  both  may  be  marked  at  the  same 

10  instant  and  then  by  continuing  to  operate 
the  two  record-making  machines  synchro- 

nously, either  will  receive  its  record  in  exact 
time ;  and  it  is  always  possible  thereafter  to 
start  in  true  register  with  each  other,  the 

15   records    as   S3mchronously    produced    after 
such  marking;   it  only  being  necessary  to 
bring  into  operative  position  the  correspond- 

ing signal  marks  and  start  the  two  machines. 
In  my  said  combined  machine  shown  in 

20  said  co-pending  application  there  was  no 
means  whereby  exact  synchronism  could  be 
secured  in  said  reproducing  apparatus  be- 

tween the  motion  of  the  auditory  and  visual 
records,  nor  has  there  heretofore  been  any 

25  means  whereby  it  was  possible  to  start  said 
records  in  a  reproducing  apparatus  with 
the  exactitude  necessary  for  producing  an 
actual  synchronous  reproduction  of  the  natu- 

rally  connected   auditory    and   visual   per- 
30    formance. 

It  is  understood  and  practically  demon- 
strated that  the  lapse  of  time  between  the 

reception  of  the  visual  and  auditory  impres- 
sions upon  the  sensory  nerves  and  the  volnn- 

85  tary  operation  of  mechanism  by  the  hand  of 
the  person  receiving  such  sensations  is  so 
great  as  to  produce  a  discordant  effect  by 
reason  of  a  hiatus  or  lapse  between  the  pro- 

duction of  a  motion  picture  action  and  a 
40  sound  record  action  where  the  starting  of 

the  sound  record  for  the  purpose  of  syn- 
chronizing with  the  motion  picture  has  been 

effected  through  the  medium  of  an  attendant 
observing   the   picture    and    operating   the 

48   starting  mechanism  for  the  sound  record. 
It  is  necessary  for  satisfactory  synchronism 

of  the  reproduction  of  the  two  records  that 
apparatus  such  as  described  in  my  co-pend- 

ing application  be  started  by  means  superior 
50  to  any  that  have  heretofore  been  known, 

otherwise  the  reproduction  will  be  unsatis- 
factory except  by  accident  or  exceeding  skill 

upon  the  part  of  the  operator. 
An  object  of  this  invention  is  to  make  pro- 

68  vision  whereby  the  records  can  be  invariably 
synchronized  with  absolute  accuracy  at  the 
beginning  or  at  any  part  of  the  motion  pic- 

ture action  where  it  is  desired  to  introduce 
the  sound  action.  This  I  have  accomplished 
by  providing  a  combined  phonographic  and 
motion  picture  machine  having  means  for 
producing  photographic  and  auditory  rec- 

ords in  unison,  means  for  marking  the  pho- 
tographic record,  means  for  marking  the 

auditory  record,  and  mechanism  connected 

with  both  said  marking  means  to  simultane- 
ously operate  the  same,  and  I  regard  the  in- 

vention as  basic  and  pioneer  in  that  I  pro- 
vide connected  mechanical  markers  for 

simultaneously  establishing  an  index  mark-  70 
ing  on  a  photographic  and  also  on  a  phono- 

graphic record  device ;  there  being  means  for 
moving  said  record  device  at  the  time  of 
such  marking  whereby  the  index  markings 
are  placed  at  the  inceptn-e  points  of  dual  75 
operation  of  said  devices  to  establish  perfect 
registry  of  the  records  for  reproduction  in 
unison.  The  index  markers  should  produce 
upon  the  picture  record  device  and  upon  the 
auditory  record  device,  record  index  marks  80 
of  like  length  for  the  reason  that  the  begin- 

ning of  one  signal  before  the  other,  or  the 
continuation  of  one  signal  after  the  other 
had  ceased  would  leave  the  operator  without 
any  exact  index  of  the  points  that  are  to  85 
register  with  each  other.  By  my  invention 
the  index  marks  on  both  record  devices  are 

made  of  equal  duration  as  will  be  fully  un- 
derstood from  the  subjoined  description  and 

the  accompanying  drawings.  90 
Other  objects  will  be  disclosed  as  the  de- 

scription progresses. 
The  invention  possesses  advantageous  fea- 

tures that,  with  the  foregoing,  will  be  set 
forth  at  length  in  the  following  description,  95 
where  I  shall  outline  in  full  that  form  of 
invention  selected  for  illustration  in  the 
drawings  accompanying  and  forming  part 
of  the  present  specification. 

The  novelty  of  the  invention  will  be  in-  10° 
eluded  in  the  claims  succeeding  said  descrip- 

tion. From  this  it  will  be  apparent  that  I 
do  not  restrict  myself  to  the  showing  made 
by  said  drawings  and  description  as  I  may 

adopt  many  variations  within  the  scope  of  10:> 
my  invention  as  expressed  in  said  claims. 

The  interval  of  variation  permissible  in 
the  register  of  the  parallel  records  of  the 
respective  machines  reduces  the  production 

and  reproduction  of  successful  dual  records  110 
to  a  matter  of  the  finest  adjustments  of 
speed  and  register. 
An  object  of  this  invention  is  to  secure 

perfect  register  between  the  two  records  for 
simultaneous  reproduction. 

To  insure  definite  uniformity  in  the  speed 

of  the  respective  machines,  the  most  prac- 
tical method,  as  set  forth  in  said  copending 

application  is  to  mount  the  phonograph  rec- 
ord mandrel  on  an  integral  extension  of  the  1L0 

drive  shaft  of  the  motion  picture  camera. 
For  ease  in  elucidation,  it  is  well  to  fix 

in  the  mind  that  in  the  present  instance  both 
the  visual  and  the  auditory  records  are 

linear.  The  photographic  or  visual  is  a  sue-  1"° cession  of  pictures.  The  phonographic  or 
auditory  is  an  indented  line  on  a  cylinder, 
tape  or  disk,  or  it  may  be  a  Paulsen  magnetic 
record  on  a  steel  wire.  This  gives  two  or 
more  parallel  records  moving  forward  at 

115 
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a  uniform  speed,  each  record  distinct  and 
independent  of  the  other  in  its  inherent 
qualities,  but  interdependent  for  the  desired 
compound  result. 

5  There  are  periods  in  most  performances 
(that  might  be  the  subject  of  the  recording 
machines)  wherein  the  action  will  proceed 
in  silence.  For  instance,  the  placing  of  a 
blast  would  be  interesting  visually  and  have 

13  no  auditory  interest  until  the  moment  of 
explosion  and  then  the  sounds  of  the  ex- 

plosion should  be  reproduced  until  its 
echoes  die  away.  Therefore,  it  is  necessary 
to  introduce  means  for  simultaneously  and 

15  definitely  index  marking  the  inceptive  points 
where  it  is  desired  tbat  the  plural  records 
begin  to  cooperate.  Because  of  its  flexibility 
in  transmission,  and  instantaneous  action, 

and  for  other  important  reasons,  the  mark- 
20  ing  of  the  several  records  is  preferably  ac- 

complished electrically. 

In  the  drawings:  Figure  1  is  a  side  eleva- 
tion of  a  combined  machine  constructed  in 

accordance  with  this  invention.     Fig.  2  is  a 
25  wi&n  view  from  above  of  the  battery  box 

holding  the  portable  source  of  electric  en- 
ergy for  operating  the  various  circuits  illus- 

trated in  Fig.  1  and.  is  to  be  read  in  connec- 
tion with  that  figure.    A  microphone  trans- 

30  natter  is  also  shown  in  the  same  circuit  with 
the  film  marker  and  phonographic  record 
marker,  which  latter  comprises  a  telephone 
receiver  and  an  auditory  signal  device  to 
intermittently  actuate  said  receiver.     Fig.  3 

35  is  a  wiring  diagram  illustrating  the  elec- 
trical means  for  marking  or  indexing  the  in- 

dependent records.  Fig.  -1  is  an  end  eleva- 
tion of  the  sound  absorbing  universal  joint 

interposed  between  the  contiguous  ends  of 
40  the  shafts  of  the  camera  and  phonograph. 

Fig.  5  is  a  plan  view  of  the  same  in  cr<  ss 
section  taken  on  the  line  V — V.  Fig.  6  is  a 
full-sized  detail  in  side  elevation  of  the 
magnetic  film  marker  for  marking  the  pho- 

45  tographic  record  or  negative.  Fig.  7  is  a 
diagrammatic  plan  of  the  alternate  pneu- 

matic means  for  simultaneously  marking  the 
companion  records. 

In  the  combined  phonographic  and  motion 
50  picture  machine,  any  suitable  means  for 

producing  photographic  and  auditory  rec- 
ord^ in  unison  may  be  employed;  and  in 

combination  with  such  means,  I  provide  in 
the  present  instance  means  for  marking  the 

55  photographic  record  device,  means  interde- 
pendent therewith  for  marking  the  auditory 

record  device,  and  means  under  control  of 
the  operator  for  simultaneously  operating 
said  record  device  marking  means,  as  will 

60  now  he  fully  disclosed,  so  that  the  index 
marks  established  upon  the  photographic 
negative  and  upon  the  master  sound  record 
may  be  reproduced  respectively  upon  the 
positive  film  and  the  companion  sound  rec- 

65   ord  device  in  such  a  manner  that  said  film 

and  its  companion  sound  record  device  can 
be  brought  into  perfect  registry  in  the  re- 

producing machine.  These  index  markers 
are  of  use  in  machines  of  mathematical  pre- 

cision to  synchronously  operate  the  auditory  70 
and  visual  records,  an  object  being  to  have 
the  initially  moving  record  to  control  the 
starting  of  the  record  to  be  synchronized 
therewith. 

In  detail  the  construction  consists  of  the  75 

usual  motion  picture  tripod  1,  of  the  port- 
able outfit  for  making  motion  picture  rec- 

ords, or  any  suitable  table  or  foundation  in 
the  fixed  or  reproducing  outfit.  The  base 
consists  of  a  platform  2  to  receive  the  cam-  80 
era  3.  and  having  the  side  extensions  4  form- 

ing a  hollow  frame  in  which  the  phonograph 
5  provided  with  recording  mechanism  is 

hung.  This  base  is  revolubie  on  the  hori- 
zontal plane  around  the  vertical  pivotal  pin  85 

6,  fixed  on  the  tripod  head  7.  The  phono- 
graph is  fixed  to  the  base  board  8  resting 

upon  the  resilient  balls  9,  extending  into 
hemispherical  sockets  at  the  four  corners  in 
the  base  board.  These  balls  are  also  con-  90 
fined  within  similar  sockets  formed  in  the 

sub-base  10  that  is  hung  in  the  hollow  frame 
by  the  supporting  brackets  11,  fixed  to  the 
side  bars  4.  The  frame  is  steadied  b}'  the 
straps  12.  extending  from  the  top  of  the  95 
camera  at  13  to  the  ends  of  the  frame  at  14 
on  both  sides.  All  extraneous  vibrations 
that  might  reach  the  phonograph  through 
the  base  are  absorbed  by  the  hollow  rubber 

balls  9,  This  peculiar  construction  of  vibra-  100 
tion  absorbing  mounting  will  be  claimed  in  a 

separate  application  for  patent.  The  exten- 
sion sleeve  couplings  15  and  16  are  respec- 

tively fixed  to  the  ends  of  the  drive  shaft  of 
the  camera  and  the  intermediate  shaft  17.  lOo 
These  sleeves  are  provided  with  the  flanges 
18  and  19  that  are  fixed  to  the  heads  20  and 
21  that  are  joined  together  by  being  fixed 
(preferably  by  adhesion)  to  the  annular 
wocden  or  fiber  ring  22.  This  drum-like  110 
structure  is  vented  through  the  hole  23  to 
relieve  any  concussion  due  to  end  thrust 
from  either  of  the  joined  shafts,  or  the 

heads  may  be  open  in  spider-like  construc- 
tion. The  heads  20  and  21  are  preferably  of  H& 

oil-impregnated  flexible  leather,  or  sheet 
rubber,  having  sufficient  tensile  strength  to 
transmit  the  power  necessary  for  rotation 
without  buckling  or  distortion.  Having  no 

sound-conducting  properties,  the  heads  20  120 
and  21  isolate  the  respective  machines  and 

break  up  any  sound  vibrations  in  the  re- 
spective drive  shafts.  The  flexibility  of 

this  novel  coupling  also  compensates  for 
any  disalinement  of  the  joined  shafts  and  125 
acts  as  a  "  universal  joint."  The  extension 
arm  24  is  attached  to  the  side  of  the  phono- 

graph at  25.  The  pillar  bearings  26  at- 
tached to  this  arm  act  as  mountings  for  the 

shaft  17.    This  shaft  is  fixed  in  axial  aline-  130 
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ment  with  the  mandrel  shaft  extension  27 

of  the  phonograph,  journaled  in  the  out- 
I  learing  28  mounted  on  the  arm  24-. 
The  magnetic  clutch  comprises  the  mag- 

5  nets  29 — 29  fixed  upon  the  core  bar  30, 
that  is  fixed  upon  the  end  of  the  shaft  17 
and  the  armature  disk  31  that  is  slidably 
splined  on  the  end  of  the  extension  shaft  27. 
It  is  the  function  of  this  clutch  to  instantly 

10  and  positively  set,  to  start  the  phonograph 
mandrel  rotating  at  full  speed  when  the 
clutch  circuit  is  closed,  as  hereinafter  de- 

scribed. The  shaft  17  rotates  constant  with 
the  camera  shaft.     The  relative  heavy  fly 

15  wheel  32  fixed  upon  the  shaft  17  has  more 
than  sufficient  stored  momentum  at  all  times 
to  overcome  the  inertia  of  the  phonograph 
mechanism,  to  instantly  start  the  same  at 
full  speed  when  the  magnetic  clutch  locks. 

20  For  the  sake  of  effect,  it  is  sometimes  de- 
sirable that  the  phonograph  be  operated 

only  when  the  exigencies  of  the  subject  of 
the  record  call  for  it.  Hence  necessity  for 
starting  the  sound  record  at  various  times 

25  during  the  production  may  arise.  Said 
starting  must  be  such  that  absolute  unison 
in  the  making  of  the  companion  records  be- 

ing taken  is  secured,  whereby  in  their  sub- 
sequent reproduction  the  absolute  unison  of 

30  the  selected  portions  of  the  phonographic 
records  can  be  interjected  in  perfect  regis- 

ter with  the  contemporaneous  portions  of 
the  photographic  record. 

The  motion  picture  camera  is  conventional 
35  in  general  construction.  The  electro-mag- 

netic film  marker  consists  of  the  magnetic 
coils  33  preferably  fixed  upon  the  plate  34 
hinged  to  the  frame  of  the  drive  mechanism. 
This  plate  is  the  swinging  cover  for  the  film 

40  guide  and  exposure  opening.  The  armature 
35  of  the  coils  is  pivoted  at  36  and  provided 
with  the  downward  extension  arm  37  pro- 

vided with  a  marking  point  38  extended 
through  a  perforation  in  said  cover  plate. 

45  The  upper  end  of  this  arm  is  bent  at  a  right 
angle  39  on  the  opposite  side  of  the  pivot 
and  is  provided  with  a  tension  spring  40 
with  its  opposite  end  attached  to  the  bracket 
41  fixed  to  the  cover  plate.    The  function  of 

50  this  spring  is  to  keep  the  marking  point  out 
of  contact  with  the  film  when  the  magnet 
is  inoperative.  When  the  magnet  is  ener- 

gized as  hereinafter  described,  the  marking 
point  is  held  in  contact  with  the  traveling 

55  film,  in  which  it  makes  a  visible  score  line. 
By  closing  the  switch  42  of  the  magnetic 
clutch  circuit,  the  phonographic  record  de- 

vice 43  is  made  to  rotate  in  unison  with  the 
drive  shaft  of  the  motion  picture  machine 

^°  or  camera  ready  to  receive  both  the  index 
marks  and  the  sound  record  from  the  tele- 

phone receiver  51. 
In  a  split  circuit  with  the  photographic 

record  marker  45,  there  is  provided  a  sound 

60  record  marker  in  the  form  of  an  auditory 

signal  device,  as  the  buzzer  46,  constituting 
an  electro-vibrant  auditory  record  marker 
that  is  also  in  circuit  with  the  phonographic 
recording  mechanism  59  for  operating  said 
telephone  receiver  at  the  will  of  the  operator  70 
to  make  the  auditory  index  marks  on  the 
record  device  43.     By  this  means  an  audi- 

tory mark  may  be  made  on  the  phonographic         f" record  device  43  through  the  medium  of  the 
telephone  receiver  51,  which  forms  a  part   75 
of  said  recording  mechanism,  at  the  same 
instant  that  the  film  is  marked  by  the  photo- 

graphic record  marker. 
Tlie  switch  mechanism  shown  at  44,  60 

and  61,  in  Fig.  3,  is  designed  for  simulta-   sc 
neous    and    alternative    operation    of    the 
markers  or  indexing  devices  45  and  46.    To 
mark  the  records  simultaneously,  the  switch 
44   alone  is  closed,  or  in  lieu   thereof  the 
switches  60  and  61  may  be  simultaneously   85 
closed;  thus  simultaneously  energizing  the 
electro-magnets  of  said  markers  and  there- 

by  operating  the   markers.     To   mark  the 
records    alternatively   or   independently    of 
each  other,  the  switch  44  being  open,  either   90 
of  the  switches  60  or  61  may  be  closed  as  re- 

quired for  the  desired  marking. 
For  taking  sound  records  at  a  distance  not 

possible  with  the  ordinary  phonographic  re- 
corder, the  receiving  horn  47  is  provided  95 

With  a  telephonic  .transmitter  48  attached  to 
a  flexible  cable  49,  and  wired  in  the  usual 
way  through  a  battery  50,  an  induction  coil 
and  a  telephonic  receiver  51  in  operative 
relation  with  the  recording  mechanism  of  109 

the  phonograph.  The  switch  62  in  the  bat- 
tery circuit  is  provided  to  switch  off  the  bat- 
tery when  it  is  not  in  use. 

The  above  description  discloses  the  me- 
chanical elements  of  a  combined  machine  for  105 

simultaneously  taking  photographic  and 

phonographic  records  in  unison.  The  fol- 
lowing description  will  disclose  the  electri- 

cal, mechanical  and  manual  control  of  the 

'.-.•:  rious  elements  recited.  By  sound  part  is  HC 
meant  the  parts  of  the  performance  which 
are  addressed  to  the  auditory  senses. 

In  many  cases  such  as  operatic  perform- 
ances where  it  is  desired  that  the  action  and 

sound   accompaniment  shall  be   continuous   115 
throughout    the    entire    performance,    the 
switch  44  will  be  momentarily  closed  by  the 
operator    before    the    performance    begins, 
thus  establishing  on  both  record  devices  an 
index-marking  by  which  the  registry  of  the   120 
two  records  may  be  set  for  reproduction. 
After  this  initial  indexing  further  indexing 
can  be  accomplished  in  like  manner  or  by 

closing  the  switch  60,  at  any  part  of  the  pro-         (|  < 
duction  at  which  it  is  desired  to  introduce  125^ 
or  omit  the  sound  part. 

It  may  sometimes  be  desirable  to  intro- 
duce a  sound  part  artificially.  For  the  sake 

of  realism,  presume  that  the  camera  is  fo- 
cused upon  an  approaching  warship;   dis-    13C 
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tfxnce  or  other  circumstances  make  it  inad- 

visable to  attempt  sound  recording.  A  si- 
lent picture  of  the  approaching  vessel  is 

taken  until  such  time  as  salutes  or  other 
5  sounds  are  produced,  of  which  a  companion 

sound  record  is  desired.  During  the  inter- 
val in  which  the  camera  was  taking  a  silent 

motion  photographic  record,  the  phono- 
graph remains  inoperative.    The  instant  the 

10  operator  closes  the  switch  42  on  the  camera, 
that  closes  the  clutch  circuit,  the  energized 
magnets  of  the  clutch  attract  the  armature 
31  and  cause  the  mandrel  of  the  phonograph 
carrying  the  wax  record  43  to  rotate.     The 

15  operator  then  closes  the  switch  44  that 
closes  the  proper  circuit  to  energize  the  dual 
marking  devices  45  and  46.  This  action 
causes  the  film  marker  to  score  the  film  and 
the  phonograph  record  marker  to  mark  the 

20  sound  record ;  thus  establishing  an  initial, 
inseptive  index  point  at  which  the  dual  com- 

panion records  register.  After  the  dual  rec- 
ords have  been  made  as  above  described, 

the."  are  prepared  for  reproduction  as  fol- 
25  lows:  The  photographic  record  is  devel- 

oped and  processed  to  produce  a  photo- 
graphic negative.  Positives  are  printed 

from  this  negative.  Each  positive  print  dis- 
closes the  index  marks  made  on  the  negative 

o0  by  the  film  marker.  These  marks  can  be 
modified  in  any  desirable  manner  to  conform 
to  the  type  of  machine  by  which  they  are  to 
be  projected.  The  most  desirable  method 
is  to  perforate  the  record  at  or  near  the 

35  mark  and  use  this  perforation  as  a  port  in 
a  pneumatic  device  adapted  to  operate  a 
switch  controlling  the  electro  -  magnetic 
clutch  to  start  the  phonographic  record  as 
set  forth  in  my  United  States  Patent.  No. 

40  1,065.576,  June  24,  1913.  Electric  contact 
may  be  made  through  this  port  by  contacts 
on  opposite  sides  of  the  film  to  operate  the 
starting  clutch.  Various  means  of  utilizing 
the  film  marks  are  sufficiently  obvious.    The 

4  5  audible  mark  made  on  the  phonographic 
record  will  manifest  itself  when  the  repro- 

ducing stylus  reaches  it.  The  vital  require- 
ment is  that  the  inceptive  points  of  the  first 

co-action  of  the  two  records  be  absolutely  in 
o0  unison  in  the  subsequent  reproductions. 

For  the  perfect  results  that  can  be  attained 
with  the  records  marked  by  my  present  in- 

vention more  than  mere  synchronism  is  pos- 
sible.    The  register  of  the  inceptive  points 

55  can  be  reduced  to  an  infinitesimal  unit  of 
time,  and  a  register  maintained  throughout 
the  performance. 

The  alternative  pneumatic  system  of  op- 
erating the  record  markers  consists  of  the 

)  60  closed  box  52  having  the  flexible  diaphragm 
53.  This  box  is  mounted  on  the  cover  34, 
and  has  the  marking  point  54  fixed  to  the 
pivoted  arm  53,  whereby  the  pressure  of 
the  bulb  55  communicated  through  the  fcufo- 

65   ing  56  distends  the  diaphragm  62  forcing 

the  marking  point  into  contact  with  the  rec- 
ord film.  The  audible  signal  for  the  audi- 
tory record  consists  of  a  reed  signal  57  con- 

nected to  the  bulb  by  the  tubing  56  and  lo- 
cated in  the  auditory  horn.  The  back  pres-  79 

sure  in  the  tubing  due  to  the  fluttering  of 
the  reed  is  sufficient  to  cause  the  necessary 
distention  of  the  diaphragm  53.  The  horn, 
58  may  be  attached  directly  to  the  sound 
recording  mechanism  59  of  the  phonograph.  75 
The  pressure  of  the  bulb  55  causes  a  visible 
mark  on  the  photographic  record,  and  an 
audible  disturbance  that  makes  its  mark  on. 
the  auditory  phonographic  record. 

For  simplicity  in  description  the  simulta-   80 
neous  index  marking  of  two  records  only 
has  been  described.    It  is  obvious  that  a  mul- 

tiplicity of  consistent  records  might  be  so 
made  and  suitably  marked.     For  instance, 
a  phonographic,  a  photographic,  an  auto-   85 
matic  piano  record  and  a  modified  record 
for  controlling  variations  in  the  lighting  of 
the  subject,  etc.    Such  combinations  are  now 
contemplated  by  me,  and  I  do  not  wish  to 
be    confined    to    the    simplified    disclosures   90 
herein  in  the  interpretation  of  the  scope  of 

my  invention. 
The  form  of  machine  shown  in  Figs.  1  and 

3  is  adapted  for  both  simultaneous  and  al- 
ternative marking.    For  simultaneous  mark-   95 

ing  the  button  44  is  pressed,  and  for  alter- 
natively or  independently  indexing  the  sev- 

eral records  the  separate  button  switches  60 
and    61,    respectively    controlling   the    film 
marker    circuit    and    the     audible    record   100 
marker  may  be  alternatively  pressed.    These 
divisional    circuits    can    be    multiplied    as 
often  as  the  number  of  independent  records 
demand.    Each  switch  can  operate  through 
a  bus  bar  with  a  proper  means  for  operat-   105 
ing  all  switches  simultaneously,  should  cir- 

cumstances require. 
The  buzzer  46  when  in  action  is  included 

in  the  primary  circuit  of  the  induction  coil 
and  opens  and  closes  the  circuit  as  it  vi-  1 10 
brates.  These  vibrations  act  upon  the  mag- 

nets of  the  telephone  receiver  in  the  second- 
ary circuit  causing  the  telephone  receiver 

diaphragm  to  vibrate  in  synchronism  Avith 
the  vibrations  of  the  buzzer.  The  vibra-  115 
tions  of  the  telephone  receiver  diaphragm 
act  indirectly  upon  the  recording  means  of 
the  talking  machine  through  the  medium  of 
air  wave  impulses  and  not  by  direct  me- 

chanical connection.  120 
I  claim: 

1.  Means  for  marking  photographic  and 
auditory  records  produced  in  unison,  includ- 

ing an  electric  circuit;  an  electro-magnetic 
film    marker,    an    electro-vibrant    auditory  125 
record  marker  and  a  switch  in  said  circuit. 

2.  Means  for  marking  photographic  and 
auditory  records  produced  in  unison,  includ- 

ing an  electric  circuit ;  an  electro-magnetic 
film  marker,   an  electro-magnetic   auditory  120 
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recording  device,  an  electro-magnetic  au- 
dible signal  device  operatable  by  said  cir- 

cuit, a  battery  and  a  switch  in  said  circuit 
to  control  the  operation  of  said  marker  and 

5  device;  and  telephonic  connection  whereby 
said  audible  signal  device  operates  the  audi- 

tory recording  device. 
3.  Means  •  for  simultaneously  marking 

photographic    and    auditory    records    pro- 
10  duced  in  unison,  including  an  electric  cir- 

cuit, an  electro-magnetic  film  marker,  an 
audible  signal,  a  battery,  a  telephone  trans- 

mitter, an  induction  coil,  a  telephone  re- 
ceiver in  operative  relation  with  said  audi- 

15  tory  recording  device  and  a  switch  in  said 
circuit ;  said  film  marker,  signal  device,  tele- 

phone transmitter,  induction  coil,  telephone 
receiver  and  record  device  all  being  oper- 

ated by  said  circuit. 
20  4.  In  a  machine  such  as  described,  a  mo- 

tion picture  camera  and  an  auditory  record- 
ing mechanism  driven  in  unison,  a  film 

marking  device  mounted  on  said  camera 
consisting  of  a  magnet  and  a  pivoted  arma- 

25  ture  therefor,  a  marking  point  on  said  arma- 
ture contiguous  to  the  film  passage  of  said 

camera,  a  record-marking  device  for  said 
auditory  recording  mechanism,  and  means 
for  operating  both  of  said  marking  devices 

30  in  unison. 

5.  In  a  machine  such  as  described,  a  mo- 
tion picture  camera  and  an  auditory  record- 
ing mechanism  driven  in  unison,  a  film 

marking  device   located   contiguous  to   the 
35  film  passage  of  said  camera,  and  a  record 

marking  device  consisting  of  a  telephonic 
receiver  in  operative  relation  with  the  said 
auditory  recording  mechanism  and  a  bat- 
teiy  and  a  switch  in  the  circuit  with  said 

40  receiver,  and  means  for  operating  both  of 
said  marking  devices  in  unison. 

6.  A  phonographic  and  motion  picture 
machine  comprising  an  electric  circuit, 
sound  recording  mechanism  in  said  circuit, 

45  a  signal  device  in  telephonic  connection  with 
said  sound-recording  mechanism  by  means 
of  said  electric  circuit,  and  a  switch  for  said 
circuit. 

7.  In  a  phonographic  and  motion  picture 
50  machine,  an  electric  circuit,  sound  recording 

mechanism  in  said  circuit,  a  signal  device 
in  telephonic  connection  with  said  sound- 
recording  mechanism  through  said  circuit, 

photograhic  record  mechanism,  means  con- 
trolled by  said  circuit  for  intermittently  55 

marking  the  photographic  record,  and 
switch  means  for  controlling  said  circuit. 

8.  Means  for  marking  photographic  and  ^ 
auditory  records  produced  in  unison  for  the 
purpose  of  establishing  a  point  of  registry  60 
between   said   records   for   synchronous   re- 

production, comprising  a  film  marker,  elec- 
tro-magnetic means  for  operating  the  same, 

an  auditory  signal  device,  electro-magnetic 
means  for  operating  said  signal  device,  an  65 
electric  circuit  to  operate  said  electro-mag- 

netic means,  a  switch  to  control  said  circuit, 
means  to  produce  auditory  records  and  tele- 

phonic   connection    between    said    auditory 
signal  device  and  the  means  for  producing  70 
auditory  records,  said  telephonic  connection 
being  operable  with  said  circuit. 

9.  Means  for  marking  photographic  and 

auditory  records  produced  in  unison,  com- 
prising an  electric  circuit  and  an  electro-  75 

magnetic  film  marker,  a  telephonic  phono- 
graphic recording  device,  and  an  electro- 
magnetic audible  signal  device  all  operable 

by  said  circuit;  said  audible  signal  device 
being  in  telephonic  connection  with  said  au-  80 
ditory  recording  device;  and  a  switch  to 
open  and  close  said  circuit. 

10.  Means  for  producing  a  sound  record, 
means  for  producing  a  photographic  record, 
said  means  being  connected  for  simultane-  85 
ous  operation,  an  auditory  signal  device,  an 
electric  circuit  forming  telephonic  connec- 

tion between  the  sound  recorder  and  the  sig- 
nal device,  an  electro-magnetic  marker  for 

the  photographic  record,  said  marker  being  90 
in  circuit  with  said  auditory  signal  device, 
and  means  to  control  said  electric  circuit  for 

operating  said  markers. 
In  testimony  whereof,  I  have  hereunto  set 

my  hand  at  San  Francisco,  California,  this  95 
10th  day  of  December,  1912. 

EDWAED  H.  AMET. 
Witnesses : 

Baldwin  Vale, 

J.  B.  Gardner. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D,  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  William  F.  Nehr,  a 

citizen  of  the  United  States,  and  a  resident 
of  West  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Phono- 

graphic Molding  Apparatus,  of  which  the 
following  is  a  description. 

My    invention    relates    to    phonographic 
10  molding  apparatus  and  mere  particularly  to 

apparatus  for  shaping  the  ends  of  hollow 
cylinders  which  are  used  in  the  manufacture 
of  records  of  celluloid  or  the  like. 

The  principal  object  of  my  invention  is  to 
15  provide  apparatus  designed  to  shape  both 

ends  of  the  celluloid  cylinder  simultaneously 
thus  making  it  possible  to  complete  the 
formation  of  the  record  in  a  much  shorter 
period  and  at  a  reduced  cost. 

20  A  further  object  of  my  invention  is  to 
provide  apparatus  of  the  class  referred  to 
which  will  engage  the  cylinder  only  at  the 
ends  thereof;  whereby  the  danger  of 
scratching,  cracking  or  otherwise  damaging 

25  the  cylinder  is  greatly  reduced.  In  the  pre- 
ferred form  of  my  invention,  I  provide  a 

set  of  die  members  formed  to  engage  one 
end  of  the  cylinder  and  curl  over  the  edge 
thereof  and  a  device  having  an  annular  con- 

30  verging  recess  of  contracted  diameter  at  its 
inner  end  for  engaging  the  other  end  of  the 
cylinder  and  curling  the  edge  thereof  in- 

ward to  the  desired  extent. 
Other  objects  of  my  invention  will  appear 

35  more  fully  in  the  following  specification 
and  appended  claims. 

In  order  that  my  invention  may  be  more 
clearly  understood,  attention  is  hereby  di- 

rected to  the  accompanying  drawings  form- 
40  ing  a  part  of  this  specification,  and  in 

which — 
Figure  1  is  a  vertical  section  of  one  form 

of  apparatus  embodying  my  invention.  Fig. 
2  is  a  vertical  sectional  view  of  the  main 

45  parts  of  the  same,  showing  the  apparatus  in 
operative  engagement  with  the  ends  of  the 
celluloid  cylinder.  Fig.  3  is  a  sectional  view 
on  the  line  3 — 3  of  Fig.  2.  the  celluloid  cyl- 

inder being  omitted;  and  Fig.  4  is  a  sec- 
50  tional  view  of  the  lower  edge  of  the  celluloid 

cylinder  after  the  required  shape  has  been 
given  thereto. 

In  all  of  the  views,  like  parts  are  desig- 
nated by  the  same  reference  characters. 

55       Referring  to  the  drawings,  the  celluloid 

cylinder  which  is  to  have  its  ends  shaped  is 
indicated  at  1,  and  the  apparatus  for  en- 

gaging and  forming  this  cylinder  is  indi- 
cated as  a  whole  by  the  numeral  2.  The  ap- 

paratus comprises  a  die  plate  3,  the  upper  60 
face  of  which  is  dished  out,  providing  a 
shallow  recess;  and  in  central  position  on 
the  bottom  of  this  recess  rests  a  die  member 
4.  The  recess  in  the  top  of  the  plate  3  is 
circular   in  horizontal   section   and   curved  65 

downwardly  and  inwardly  toward  its  bot- 
tom, which  is  preferably  a  plane  surface; 

and  the  die  member  4  is  cylindrical  and  of 
less  diameter  than  the  recess,  the  bottom  of 
member  4  being  joined  to  the  cylindrical   70 
lateral  surface  of  said  member  by  a  rounded 

surface    4'    arranged    directly    above    the 
curved  portion  of  the  recess  in  the  top  of 
plate  3.     As  a  result,  there  is  formed  an 

annular  space  3-  between  the  surface  4'  and  71 
the  curved  surface  of  this  recess,  this  space 
being  of  such  a  shape  that  the  sides  thereof 
converge  inwardly  toward  the  bottom  of  the 
same.    Consequently  when  the  cylinder  1  is 
placed  with  its  lower  end  in  this  annular  80 
space,  and  is  pressed  downward,  the  bot- 

tom edge  thereof  is  forced  inward  and  thus 
curled  over.    The  die  member  5  has  on  its 

upper  end  a  raised  rim  5',  the  corners  of 
which  are  rounded  off.     Normally  the  die  85 
member  5  is  supported  at  such  a  height  that 
it  projects  slightly  above  the  cylinder  1 
(see  Fig.  1) ;  but  it  is  adapted  to  be  pressed 
downward  by  means  of  a  hollow  head  6  car- 

ried at  the  top  of  the  apparatus  2.  When  90 
the  hollow  head  6  descends,  the  upper  end  of 
the  cylinder  1  is  curled  inwardly  and  over 
around  the  raised  rim  5'  on  the  die  member 
5,  as  shown  fully  in  Fig.  2,  the  head  6  hav- 

ing portions  shaped  to  cooperate  with  the  95 
upper  face  of  the  die  member  5  for  this  pur- 

pose, as  will  be  hereafter  more  fully  de- 
scribed. 

The  frame  of  the  apparatus  2  is  support- 
ed upon  a  base  7;  and  on  the  upper  sides  of  100 

Jiis  base  a  base  plate  8  is  secured  by  any 
suitable  fastening  means,  such  as  bolts  9. 
This  base  plate  has  a  shallow  circular  recess 
10  formed  in  its  upper  face  and  on  the  lower 
face  of  the  die  plate  3  is  a  boss  11  which  105 
fits  snugly  into  this  recess.  The  body  of 
the  plate  3  is  of  greater  diameter  than  the 
boss  11,  or  the  recess  10,  and  forms  a  shoul- 

der surrounding  the  boss  which  rests  upon 
the  upper  face  of  the  plate  8.    Tne  plate  8  lie 
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has  a  central  threaded  opening  12;  and  the 
die  plate  3  also  has  a  central  opening  in 
line  with  the  threaded  opening  12,  to  permit 
a  threaded  boss  or  nipple  13,  formed  on  the 

5  lower  end  of  the  die  member  4  to  be  screwed 
through  the  base  plate  8.  The  opening 

through  the  plate  3  is  preferably  not  thread- 
ed. A  lock  nut  14,  screwed  upon  the  lower 

end  of  the  threaded  nipple  13  and  bearing 
10  against  the  lower  surface  of  base  plate  8 

secures  the  die  plate  3  and  the  die  member 
4  to  the  base  plate.  At  the  base  of  the  nip- 

ple 13,  die  member  4  is  provided  with  an 
annular  shoulder  15  in  the  form  of  a  plane 

15  surface  which  rests  upon  the  bottom  16  in 
the  recess  of  the  plate  3. 
As  stated  above,  the  die  member  4  is 

rounded  off  adjacent  the  outer  portion  of 

the    shoulder    15,    as    indicated    at   4'    and 
20  forms  with  the  wall  of  the  recess  in  the  up- 

per face  of  the  die  member  3  the  annular 

space  3'.  The  curvature  of  the  outer  portion 
of  the  recess  in  the  plate  3  is  such  that  the 
wall  of  said  recess  merges  smoothly  into  the 

25  surface  of  the  bottom  16.  As  a  result  the 

annular  space  3'  converges  downwardly  and 
inwardly  in  a  smooth  curve.  The  lower  end 
of  the  cylinder  1  is  adapted  to  fit  into  the 

space  3'';  and  it  will  be  apparent  that  when 30   the  lower  end  of  the  cylinder  1  is  forced 
downwardly,    it    will    be    contracted    and 
forced  inwardly  to  form  a  curved  flange,  in- 

dicated at  18  in  Fig.  4. 
The  die  member  5  is  mounted  above  the 

35  die  member  4,  and  resiliency  supported 
thereon,  in  a  manner  to  be  hereinafter  de- 

scribed, so  as  to  be  normally  held  up  to  a 
certain  height.  This  die  member  5  is  mov- 

able up  and  down  with  respect  to  the  die 
40  member  4  and  to  provide  means  for  guiding 

the  member  5  in  such  movement,  the  member 
4  is  provided  with  a  vertical  central  bore 
19  through  which  passes  a  guide  stem  20. 
This  guide  stem  20  is  secured  in  a  bore 

45  formed  in  a  member  21  secured  to  the  un- 
der side  of  the  upper  die  member,  and  it 

slides  through  the  bore  19  freely  within 
certain  limits.  The  die  member  5  is  in  the 
shape  of  a  disk  having  on  its  upper  face  a 

50  round  circumferential  rim  5'  referred  to 
above,  this  member  being  secured  to  the  top 
of  the  member  21  by  means  of  fastening 
devices,  such  as  screws  24.  In  order  to  cen- 

ter this  disk  on  the  member  21,  I  may  form 
55  a  central  boss  25  on  the  upper  face  of  the 

member  21  and  surround  the  same  by  an 

annular  shoulder  25'.  The  lower  face  of  the 
disk  5  is  formed  with  a  depending  flange  or 
rim  26  which  fits  around  the  bo-s  25  and 

60  rests  upon  shoulder  25'.  The  stem  20  will, 
therefore,  act  as  a  guide  for  both  the  mem- 

ber 21  and  the  die  5  when  thev  are  moved 
relatively  to  the  lower  die  member  4.  I 
preferably  drive  a  pin  27  into  the  member 

65  21  from  one  side  thereof  and  I  form  alined 

bores  in  this  member  and  the  top  of  the  stem 
20  to  receive  the  pin  27.  I  also  form  a  bore 
in  the  member  21  to  receive  a  pin  28  and  I 
preferably  locate  this  bore  and  the  pin  28 
in  the  path  of  the  pin  27  and  form  a  hole 
through  the  top  of  the  pin  28  to  receive  the 
pin  27.  The  one  pin  27,  therefore,  serves 
to  hold  the  member  21,  the  stem  20,  and  pin 
28  together.  The  pin  28  fits  slidably  into  a 
bore  29  in  the  lower  die  member,  and  thus 
holds  the  die  members  4  and  5  against  rela- 

tive rotation  while  permitting  relative  up 
and  down  movement  of  member  5.  The 

lower  die  member  is  provided  with  a  plu- 
rality of  bores  or  recesses  30,  three  of  the 

same  being  shown  in  Fig.  3 ;  and  the  mem- 
ber 21  will  have  bores  30  in  its  lower  face 

in  registry  Avith  the  bores  30  in  the  die 
member  4.  Each  of  the  bores  30  in  the 
lower  die  member  4  and  its  alined  bore  in 
the  upper  die  member  5  contains  a  coiled 
spring  31,  these  springs  serving  to  support 
the  member  21  and  the  die  member  5  and 
to  space  the  same  from  the  die  member  4 
while  at  the  same  time  allowing  the  member 
21  and  the  die  member  5  to  be  depressed. 
The  upward  movement  of  the  die  member  5 
is  limited  by  a  nut  33  screwed  on  the  lower 
end  of  stem  20.  The  bore  19  opens  through 
the  nipple  13  and  the  nut  33  is  located  to- 

gether with  the  nut  14  and  the  lower  ends 
of  the  nipple  13  and  the  stem  20  in  a  cen- 

tral opening  7'  passing  vertically  through the  base  7.  To  hold  the  lock  nut  33  in 
place  a  pin  34  may  be  driven  through  it  and 
the  stem  20.  The  springs  31  normally  hold 
member  5  in  the  position  shown  in  Fig.  1, 

with  the  rounded  rim  5'  slightly  above  the 
upper  end  of  the  cylinder  1  and  the  lower 
end  of  the  pin  28  in  the  upper  end  of  the 
bore  29.  This  last  named  bore  is  long  enough 
to  allow  the  member  21  to  be  forced  down 
upon  the  die  member  4  when  the  upper  die 
member  5  is  engaged  by  the  die  head  6. 

The  frame  of  the  apparatus  2  comprises 
a  standard  35  rising  from  the  base  2  and 
supporting  a  vertical  bearing  36.  The  ver- 

tical axis  of  this  bearing  is  in  line  with  the 
vertical  axis  of  the  die  members  4  and  5 
and  the  bearing  contains  a  sliding  plunger 
37  to  the  lower  end  of  which  the  die  head  6 
is  secured.  For  this  purpose  the  lower  end 
of  the  plunger  37  is  bored  out.  providing  a 
rim  38 ;  and  the  upper  end  of  the  die  head  6 
is  provided  with  a  boss  39  which  fits  into  the 
bored  out  end  of  the  plunger  37.  A  pin  40 
is  driven  through  a  hole  in  the  boss  39  and 
the  plunger  37  to  secure  the  same  together. 
The  standard  35  is  preferably  cast  integral 
with  bearing  36  and  with  a  horizontal  bear- 

ing 41  in  which  is  mounted  a  spindle  42. 
The  spindle  42  is  provided  with  collars  43 
engaging  the  bearing  41  at  both  ends  of  the 
latter  to  hold  the  spindle  against  longitudi- 

nal movement  and  is  further  provided  with 
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a  handle  44  by  which  the  spindle  may  be 
turned.  The  function  of  the  spindle  42 
is  to  raise  and  lower  the  plunger  37,  and  for 
this  purpose  the  plunger  37  may  be  provided 

5  with  vertical  rack  37'  and  the  spindle  42 
mav  be  provided  with  a  pinion  42'  engaging the  rack  teeth. 

The  die  head  6  is  hollow  to  enable  a  heat- 
ing  agent   to   be   supplied   to   the   interior 

10  thereof  and  it  is  constituted  of  several  sec- 
tions. The  upper  section  is  in  the  form  of 

an  inverted  cup  45  having  the  boss  39  pro- 
jecting therefrom;  this  cup  being  closed  by 

means  of  a  cover  46.     A  suitable  packing 
15  ring  47  is  placed  between  the  cup  45  and 

the  cover  46.  A  closed  space  48  is  thus  pro- 
vided to  receive  the  heating  agent.  To  the 

lower  face  of  the  cover  46  is  secured  a  disk 

49  shaped  to  receive  and  cooperate  with  the 

20  raised  rounded  rim  5'.  Fastening  devices, 
preferably  in  the  form  of  screws  50,  pass 
through  the  disk  49.  cover  46,  and  packing 
ring  47  and  into  the  section  45  to  hold  all 
of  these  parts  together.     In  the  lower  face 

25  of  the  disk  49  is  a  groove  51  the  outer  wall 
of  which  is  deeper  than  the  inner  wall,  the 
outer  wall  flaring  downwardly  and  out- 

wardly as  shown.  This  groove  51  is  rounded 
at  the  bottom  to  correspond  in  shape  with 

30  the  rounded  rim  5'  of  the  die  member  5,  and 
the  disk  49  is  provided  with  a  central  boss 
52  of  less  height  than  the  outer  wall  of 
groove  51,  the  boss  52  fitting  within  the  rim 

5'  when  the  die  head  6  is  forced  down  upon 
35  the  die  member  5.  The  boss  52  has  a  cen- 

tral opening  or  recess  53  for  a  purpose  which 
will  be  referred  to  hereinafter.  The  sides 

of  the  section  45  have  threaded  openings 
therethrough  to  receive  threaded  tube  sec- 

40  tions  54  connected  to  flexible  conduits  55  by 
means  of  couplings  56.  The  conduits  55 
permit  the  passage  of  steam  through  the 
space  48  of  the  die  head  to  heat  the  same  and 
thereby  facilitate  the  formation  of  the  upper 

45  end  of  the  celluloid  cylinder  1  when  the  die 
head  6  engages  the  same.  In  a  central  open- 

ing formed  in  the  die  5,  I  secure  a  stud  57 
having  its  outer  end  rounded  off,  this  stud 
being  designed  to  enter  opening  53  to  act  as 

50  a  guide  and  to  insure  the  centering  of  this 
die  member  6  when  the  latter  moves  down- 

ward into  engagement  with  the  cylinder  1. 
The  operation  of  my  invention  will  now 

be  apparent.    At  the  start  with  the  die  head 
55  6  elevated,  I  slip  a  celluloid  cylinder  over 

the  die  members  4  and  5.  At  this  time  the 
die  member  5  is  held  up  by  the  springs  31 ; 
and  the  rounded  rim  5'  of  the  die  member 
5  projects  above  the  upper  end  of  the  hollow 

]  60  cylinder  1  to  a  slight  extent.  I  preferably 
make  the  die  section  5  of  the  proper  diame- 

ter to  fit  snugly  inside  of  the  cylinder  1. 
The  lower  edge  of  the  cylinder  1  will  engage 

the  outer  wall  of  the  annular  space  3',  above 
65  the  bottom  of  said  space,  as  shown  in  Fig. 

1.    Steam  or  other  suitable  heat  is  supplied 
through  the  conduits  55  to  the  space  48  and 
the  handle  44  is  then  turned  to  force  the 

plunger  37  downward.    The  die  head  6  now 
moves  into  the  position  shown  in  Fig.  2  and  70 

the  rim  5'  enters  the  groove  51.     The  di- 
ameter  of  the  groove  51   across  the   outer 

edges  of  the  same  is  larger  than  the  diameter 
of  the  cylinder  1;   and  as  the  plate  49  is 
forced  down  upon  the  cylinder,  the  upper  75 
end  of  the  latter  is  curled   over  inwardly 
and  downwardly;  the  inside  surface  of  the 
groove   51   acting  to  bend  the  upper  edge 
of  the  cylinder  down  over  the  rounded  rim 

or  rib  5',  thus  forming  the  upper  end  of  the  80 
cylinder  1  with  a  neat  round  flange  shown 
enlarged  at  58  in  Fig.  2.    In  order  to  finish 
the  flange  58  at  the  top,  it  is  necessary  to  ap- 

ply some  pressure  to  the  cylinder  through 
the  head   6.     The   die  member   5   and   the  85 
member    21    are,    therefore,    forced    down 
against  the  action  of  the  springs  31  until 
member  21  engages  the  top  of  the  die  mem- 

ber 4,  this  taking  place  before  the  operation 
of  forming  the  upper  edge  of  the  cylinder  is  90 
finished.     This  downward  pressure  imparts 
some  endwise  or  axial  movement  to  the  cyl-    , 
inder  1  in  a  downward  direction;   forcing 
the  lower  end  of  the  cylinder  1  farther  into 

the  annular  space  3';  and  as  the  diameter  of  95 
this  space  contracts  toward  its  lower  end, 
the  result  is  the  formation  of  the  rounded 
edge  18  at  the  bottom  of  the  cylinder.    This 
edge  is  simply  curved  inward  to  a  slight 
extent  and  not  returned  upon  itself  like  the  100 
edge  58,  so  that  the  application  of  heat  to 
the  lower  edge  of  the  cylinder  1  to  soften 
the  celluloid  and  facilitate  the  operation  is 
not  required.     When  the  operation  is  fin- 

ished, the  handle  44  is  turned  to  raise  the  105 
die  head  6  and  the  cylinder  1  removed.    The 
cylinder  1  is  somewhat  resilient  and  as  it 
is  turned  inwardly  at  its  lower  end  only 
to  a  slight  extent,  it  can  be  slipped  over  the 
die  5  in  spite  of  the  flange  18  at  its  lower  llf* 
end. 

It  will  be  observed  that  in  the  course  of 
the  above  operation,  the  celluloid  cylinder 
is  engaged  and  worked  at  its  ends  only,  and 
the  liability  of  scratching  or  otherwise  mar-  115 
ring  the  body  of  the  cylinder  is  greatly  less- 

ened for  this  reason.  A  single  operation  of 
the  apparatus  is  all  that  is  required  to  give 
the  requisite  shape  to  both  ends  of  the  rec- 

ord cylinder,  and  these  ends  can,  therefore,  120 
be  properly  formed  in  a  very  short  space  of 
time.  The  flexible  conduits  55  permit  con- 

tinuous communication  between  the  space  48 
and  the  supply  of  the  heating  medium  for 
all  positions  of  the  head  6;  so  that  the  said  125 
head  is  always  kept  at  the  right  tempera- 

ture. Likewise,  the  apparatus  comprises 
relatively  few  parts  and  is  simple  in  its  con- 
struction. 

I  wish  to  have  it  understood  that  the  de-  13° 
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scription  and  drawings  disclose  merely  a 
preferred  form  of  my  apparatus  and  I  do 
not  wish  to  be  limited  to  the  exact  construc- 

tion therein  set  forth. 

5  What  I  claim  as  new  and  desire  to  protect 
by  Letters  Patent  of  the  United  States  is  as 
f  ollows : 

1.  In  a  device  of  the  class  described,  the 
combination  of  means  having  an  annular  ta- 

10  pering  recess  for  forming  one  end  of  a  cyl- 
inder, means  for  forming  the  other  end  of  a 

cylinder,  one  of  said  means  being  movable 
toward  and  away  from  the  other  means, 
spring  means  tending  to  force  said  forming 

15  means  apart,  and  means  for  forcing  said 
movable  forming  means  toward  the  other 
forming  means  and  forcing  the  cylinder  to- 

ward the  bottom  of  said  recess,  substan- 
tially as  described. 

20  2.  Apparatus  for  forming  a  hollow  cylin- 
der with  inturned  ends  comprising  inner 

and  outer  die  members  for  forming  one  of 
said  ends,  a  die  for  forcing  the  other  end  in- 

wardly,  and  means  for  effecting  substan- 
25  tially  simultaneous  action  of  said  die  mem- 

bers, substantially  as  described. 
3.  Apparatus  for  forming  a  hollow  cylin- 

der with  inturned  ends  comprising  inner 
and  outer  die  members  for  forming  one  of 

30  said  ends,  a  die  for  forcing  the  other  end  in- 
wardly, means  for  effecting  substantially  si- 

multaneous action  of  said  die  members,  and 
means  for  supplying  a  heating  agent  to  one 
of  said  die  members,  substantially  as  de- 

35  scribed. 

4.  Apparatus  for  forming  the  ends  of  a 

hollow  cjdinder  with  inturned  edges,  com- 
prising a  stationary  die  for  forcing  one  end 

of  the  cylinders  inwardly,  inner  and  outer 
die  members  movable  relatively  to  said  first  40 
named  die  members  for  forming  the  other 
end  of  the  cylinder,  said  die  members  being 
arranged  to  act  simultaneously  upon  the  op- 

posite ends  of  the  cylinder,  and  means  for 
supplying  a  heating  agent  to  cne  of  the  rela-  45 
tively  movable  die  members,  substantially  as 
described. 

5.  Apparatus  for  forming  the  ends  of  a 
hollow  cylinder  with  inturned  edges,  com- 

prising stationary  die  members  for  forcing  50 
one  end  of  the  c}dinder  inwardly,  and  inner 
and  outer  die  members  movable  relatively  to 
said  first  named  die  members  for  forming 
the  other  end  of  the  cylinder,  said  die  mem- 

bers being  arranged  to  act  simultaneously  55 
upon  the  opposite  ends  of  the  cylinder,  sub- 

stantially as  described. 
6.  Apparatus  for  forming  the  ends  of  a 

hollow  cylinder  with  inturned  edges,  com- 
prising a  stationary  die  for  forcing  one  end  CO 

of  the  cylinder  inwardly,  inner  and  outer 
die  members  for  forming  the  other  end  of 
the  cylinder,  and  spring  means  tending  to 
move  said  inner  member  toward  said  outer 
member,  substantially  as  described.  65 

This   specification   signed   and   witnessed 
this  20th  day  of  February  1914. 

WILLIAM  F.  NEHR. 

Witnesses : 
Frederick  Bachmann, 
Mary  J.  Laidlaw. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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1,163,120. Specification  cf  Letters  Patent.  Patented  Dec.  7, 1915. 

Application  filed  August  30,  1913.     Serial  No.  787,459. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Clinton  E.  Woods,  of 

Bridgeport,    Connecticut,   have   invented   a 

new   and  useful   Improvement   in   Grapho- 
5  phones,  which  invention  is  fully  set  forth  in 

the  following  specification. 
The  present  invention  is  an  improvement 

in  graphophones,  and  the  object  of  the  in- 
vention is  to  provide  a  hornless  machine  of 

10  simple,  compact  and  cheap  construction, 
which  will  emit  an  increased  volume  of 

sound,  and  deliver  the  sound  waves  uni- 
formly in  all  directions. 

The  invention  will  be  better  understood 

15  by  reference  to  the  accompanying  drawing, 
illustrating  one  expression  of  the  inventive 
idea,  and  wherein — 
Figure  1  is  a  perspective  view,  partly 

broken  away,  of  a  talking  machine  provided 
20  with  the  invention;  and  Fig.  2  is  a  detail 

vertical  section,  partly  in  elevation,  showing 
the  deflector  and  the  tube  that  conveys  the 
sound  waves  thereto. 

Referring  to  the  drawing,  wherein  like 
25  reference  numerals  in  the  two  views  indicate 

like  parts,  5  represents  a  motor  board  sup- 
ported by  any  suitable  means  such  as  a  plu- 

rality of  legs  6.  To  the  under  side  of  the 
board  is  secured,  in  any  suitable  manner,  a 

30  motor  7,  here  shown  as  a  spring  motor.  A 

turn-table  7'  is  driven  by  said  motor  and 
with  it  the  sound  record  8.  The  motor  board 
is  provided  with  a  perforated  ear  9  on  which 
is  mounted  a  hollow  support  10  for  the  tone 

35  arm,  which  latter  comprises,  preferably,  a 
horizontal  member  13,  on  the  free  end  of 
which  latter  is  secured  a  sound  box  (not 
shown),  and  an  elbow  12  to  which  the  mem- 

ber 13  is  horizontally  pivoted.    The  vertical 
40  leg  of  the  member  12  is  vertically  pivoted  on 

the  hollow  support  10,  the  support  serving 
to  permit  movement  of  the  tone  arm  includ- 

ing the  elbow  about  a  vertical  axis  but  to 
hold   the   elbow    against   other   movements. 

45  The  hollow  support  10  is  provided  with  a 
flange  14,  which  rests  on  the  ear  9  adjacent 
the  perforation  therein,  and  an  extension  15 
which  projects  downwardly  through  said 
perforation    and   in    engagement    with   the 

50  walls  thereof.  Secured  to  said  extension  in 

any  suitable  manner  is  a  downwardly  pro- 
jecting tone  tube  16,  preferably  tapering  in 

shape,  and.  as  here  shown,  being  provided  at 
its  upper  end  with  a  flange  17  engaging  the 

inside  of  the  extension  15,  said  tube  being  55 
held  in  place  by  a  screw  18  which  passes 
through  the  extension  15  and  engages  the 
flange  17.    Any  suitable  means  for  securing 
tube  16  in  place  may,  however,  be  employed. 
Said    tube    projects    into    a    parabolically  60 
shaped  reflector  19  which,  as  here  shown,  is 
supported  by  a  bracket  20  in  any  suitable 
manner,  as  by  a  screw  21,  said  bracket  being 
held  by  two  of  the  legs  6.     It  will  be  ap- 

preciated, however,  that  any  suitable  sup-  65 
porting  means  for  the  reflector  may  be  em- 

ployed.    The  mouth  of  this  parabolic   re- 
flector opens  upwardly  and,  preferably,  this 

mouth  is  in  a  horizontal  plane  below  that  of 
the  plate  5.    The  opening  of  the  tube  16  is  70 
at  approximately  the  focus  of  the  parabolic 
reflector,    with    the    result   that    the    sound 
waves  issue  vertically  from  the  latter  un- 
distorted  and  in  parallel  lines,  and  spread 
with  equal  and  great  volume  in  all  direc-  75 tions. 

It  has  been  found  that,  with  a  parabolic 
reflector  against  which  the  sound  waves  are 
delivered  by  a  tube  the  opening  of  which  is 
positioned  at  approximately  the  focus  of  80 
said  parabolic  reflector,  an  increased  volume 
of  sound  is  secured ;  and  that,  by  arranging 
said  reflector  with  its  mouth  pointing  up- 

wardly, said  increased  volume  of  sound  will 
be  delivered  uniformly  in  all  directions.         85 

I  am  well  aware  that  it  has  been  hereto- 

fore proposed  to  provide  a  parabolic  re- 
flector with  the  end  of  a  tone  tube  at  or  near 

its  focus,  and  I  do  not  therefore  claim  such 
a  construction  broadly.  However,  by  my  90 
invention  I  have  provided  a  novel  arrange- 

ment of  parts  having  important  advantages. 
In  a  graphophone  of  the  disk  type  the  tone 
arm  is  vertically  pivoted  at  one  side  of  the 
turn-table  and,  when  simplicity  and  com-  95 
pactness  are  desired,  the  sound  amplifying 
or  reflecting  devices  must  be  located  close 
to  the  axis  of  vertical  pivoting.  In  my  im- 

proved construction,  there  is  provided  a 
short  vertical  tone  tube  having  its  axis  ro-  100 
incident  with  the  axis  of  pivoting,  and  the 

upward  opening  parabolic  reflector  is  ar- 
ranged with  its  axis  coinciding  with  the  axis 

of  pivoting  and  with  the  axis  of  the  tone 
tube.  In  this  way  the  maximum  of  com-  105 
pactness  is  attained.  With  this  arrange- 

ment it  is  not  even  necessary  to  carry  the 
main  parts  of  the  frame  outward  to  the  tone 
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tube  and  the  reflector,  and  these  parts  can  be 
positioned  outside  of  the  outline  of  the 
frame  and  out  of  vertical  register  with  the 
main  frame  board  which  supports  the  turn- 

table, the  motor  and  other  parts.  Prefer- 
ably as  shown,  the  main  frame  elements  are 

provided  with  one  extension  9  for  carrying 
the  tone  tube  and  the  pivot  for  the  tone  arm 
and  with  another  independent  extension  20 
for  carrying  the  parabolic  reflector. 

While,  for  the  purpose  of  illustration,  one 
expression  of  the  inventive  idea  has  been 
herein  shown  and  described  in  detail,  it  is  to 
be  understood  that  the  invention  is  not  to 
be  limited  to  the  construction  shown,  but 

that  the  inventive  idea  is  susceptible  of  va- 
rious mechanical  expressions  within  the 

limits  of  the  claims  hereto  appended. 
What  is  claimed  is: — 
1.  In  a  graphophone,  the  combination  of 

a  tone  arm  adapted  to  carry  a  sound  box  at 
one  end  and  provided  at  the  other  end  with 
a  downward  directed  elbow  about  the  ver- 

tical axis  of  which  it  is  free  to  swing,  a  non- 
rotary vertical  tone  tube  communicating  at 

its  upper  end  with  the  said  tone  arm  elbow 
and  having  its  axis  coincident  with  the  said 
axis  of  swinging,  and  a  parabolic  reflector 
having  its  axis  vertical  and  coincident  with 

30  the  aforesaid  axes  and  having  its  focus  at 
the  lower  end  of  the  tube  and  its  upper  edge 
considerably  above  the  tower  end  of  the 
tuba 

2.  In  a  graphophone,  the  combination  of 
35   a  tone  arm  adapted  to  carry  a  sound  box  at 

one  end  and  provided  at  the  other  end  with 
a  downward  directed  elbow,  a  support  for 
the  elbow  permitting  movement  about  a  ver- 

tical axis  but  holding  it  against  other  move- 
40  ments,  a  non-rotary  vertical  tone  tube  com- 

municating at  its  upper  end  with  the  said 
tone  arm  elbow  and  having  its  axis  coinci- 

dent with  the  said  axis  of  swinging,  and  a 
parabolic  reflector  having  its  axis  vertical 
and  coincident  with  the  aforesaid  axes  and 
having  its   focus  at  the  lower  end   of  the 

10 

15 

20 

25 

45 

tube  and  its  upper  edge  considerably  above 
the  lower  end  of  the  tube. 

3.  In  a  graphophone,  the  combination  of 
•a  motor  board,  a  turn-table  on  the  board, 
mechanism  including  a  motor  for  driving 
the  turn-table  mounted  beneath  the  board, 
supporting  means  for  the  board  and  the  de- 

vices attached  thereto,  an  upward  opening 
parabolic  reflector  rigidly  connected  with 
the  said  supporting  means  and  board  and 
positioned  with  its  axis  vertical  and  out  of 
vertical  register  with  any  part  of  the  sup- 

porting means  and  motor  board,  a  non-ro- 
tary vertical  tone  tube  terminating  at  its 

lower  end  at  the  focus  of  the  reflector,  and  a 

tone  arm  adapted  to  carry  a  sound-box  at 
one  end  and  provided  at  the  other  end  with 
a  downward  directed  elbow  having  a  ver- 

tical pivotal  axis  coincident  with  the  axes  of 
the  reflector  and  tone  tube. 

4.  In  a  graphophone,  the  combination  of 
a  motor  board,  an  ear  extending  horizontally 
from  the  board,  a  vertical  tube  secured  to 
the  ear,  a  tone  arm  connected  with  the  tube 
at  the  upper  end  thereof,  a  parabolic  re- 

flector having  its  axis  vertical  and  having 
its  focus  at  the  lower  end  of  the  tube,  and 

means  independent  of  the  said  tube  and  ear 
for  supporting  the  reflector. 

5.  In  a  graphophone,  the  combination  of 
a  motor  board,  legs  for  supporting  the  mo- 

tor board,  a  vertical  tube,  means  for  sup- 
porting the  tube  from  the  board,  a  tone  arm 

connected  with  the  tube  at  the  upper  end 
thereof,  a  parabolic  reflector  having  its  axis 
vertical  and  having  its  focus  at  the  lower  end 
of  the  tube,  and  means  carried  by  the  legs 
independently  of  the  board  for  supporting 
the  reflector. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. CLINTON  E.  WOODS. 

Witnesses : 
John  E.  Petrie, 
John  S.  Griffith. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents. 
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UNITED  STATES  PATENT  OFFICE. 
LOUIS     K.     SCOTFOED,     OF     CHICAGO,     ILLINOIS 

SUPPORT  FOR  TALKING-MACHINE  RECORDS. 

1,163,566. Specification  of  Letters  Patent.  Patented  Dec.  7, 1915. 

Application  filed  February  7,  1814.     Serial  No.  817,210. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Louis  K.  Scotfokd, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Chicago,  in  the  county  of  Cook  and 

5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Supports  for 
Talking-Machine  Eecords,  of  Avhich  the  fol- 

lowing is  a  specification. 
This  invention  relates  to  turn-tables,  or 

10  rather  to  cushioning  supports  to  be  secured 
to  turn-tables  of  ordinary  talking  machines. 
It  is  known  that  a  disk  record  gives  out 
sounds  and  it  has  therefore  been  suggested 
that  the  disk  record  may  be  used  without  a 

15  sound  box. 

It  is  the  object  of  my  invention  to  over- 
come as  far  as  possible  the  disk  giving  out 

the  sounds  referred  to,  except  through  the 
proper  channel,  i.  e.,  the  sound  box. 

20  I  am  aware  that  it  has  been  proposed  to 
provide  the  turn-table  of  a  talking  machine 
with  a  rubber  covering  having  nibs  or  pro- 

jections under  the  playing  portion  of  the 
record.     But  when  any  cushion  is  provided 

2b  which  leaves  an  air  space  under  the  playing 
part  of  the  record,  even  though  that  record 
may  be  supported  at  a  number  of  different 
points,  there  is  a  hollow  sound  due  to  the 
fact  that  there  are  some  points  of  the  record, 

30  opposite  the  needle,  where  there  is  no  direct 
support.  I  have  discovered  that  the  use  of 
sponge  rubber,  particularly  when  this  rub- 

ber is  secured  to  a  fabric  stretched  over  the 
revolving  disk,  overcomes  to  a  large  extent 

35  the  objections  above  referred  to  and  also 
that  the  objections  are  in  a  measure  overcome 
by  a  cushion  of  rubber  stretched  or  sus- 

pended across  the  turn-table  so  as  to  sup- 
port the  disk  record  under  the  whole  part 

40  thereof  opposite  the  playing  part  of  the 
record. 

In  one  of  the  preferred  embodiments  of 
my  invention,  I  obtain  excellent  results  by 
stretching  a  fabric  over  the  revolving  disk 

45  with  the  sponge  rubber  on  the  fabric  so 
formed  as  to  contact  with  the  back  or  under 
portion  of  the  record  opposite  the  needle. 
This  construction  provides  a  soft  yielding 
bed  on  which  to  lay  the  record  while  play- 

50  ins: — a  bed  that  will  not  be  rigid,  but  which 

will  allow  the  record  to  "  give  "  more  or  less 
freely. 
While  I  have  just  described  in  general 

terms  one  of  the  preferable  embodiments  of 
55  my  invention,  I  do  not  limit  my  claims 

thereto,  but  the  invention  consists  in  the  con- 

struction and  arrangement  of  parts  as  here- 
in described  and  definitely  claimed. 
In  the  accompanying  drawings :  Figure  1 

is  a  sectional  view  of  a  turn-table  having  my  60 
invention  applied  thereto.    Fig.  2  is  a  per- 

spective view.     Figs.  3  and  4  are  sectional 
views  of  modified  forms. 

Referring  now  to  the  details  of  the  draw- 
ings by  numerals:  1  designates  a  turn-table  65 

as  now  commonly  employed  in  talking  ma- 
chines and  which  is  usually  supported  by 

an  annular  portion  2  projecting  over  the 
usual  detachable  axis  4  by  which  the  turn- 

table is  secured  to  the  revolving  member  70 
(not  shown)  usually  driven  by  the  spring 
motor  of  the  machine.  In  the  usual  form 

in  which  the  turn-tables  are  made,  the  turn- 
tables are  provided  with  an  annular  flange 

6  projecting  downward  from  the  periphery  75 
of  the  turn-table  and  in  the  preferred  em- 

bodiment of  my  invention,  I  place  over  the 
turn-table  1  at  its  periphery  a  ring  8  formed 
with  a  recess  to  fit  over  the  right  angle 
formed  by  the  flange  6  and  the  upper  sur-  80 
face  of  the  turn-table  1.  This  annular  ring 
8  is  preferably  formed  of  metal,  although  it 
could  be  formed  of  hard  rubber  or  any  other 
suitable  substance. 

My  cushioned  support  in  one  of  its  pre-  85 
ferred  constructions  consists  of  a  piece  of 
fabric,  as  10,  stretched  over  the  turn-table 
and  supported  by  the  aforesaid  ring  8;  the 
fabric  10  having  secured  thereto  a  cushion 
of  sponge  rubber  14  which  extends  under  the  90 
playing  part  of  the  record.     If  desired  the 
sponge    rubber    cushion    may    be    slightly 
rounded  so  that  the  weight  of  the  record 
will  flatten  the  cushion  out  and  the  record 

thereby  be  supported  under  the  entire  play-  95 
ing  part.    At  the  center  may  be  secured  a 
hub  11  extending  downwardly  to  fit  upon 
the  ordinary  center  pin  4,  and  above  this 

hub  there  may  be  a  steadying  pin  16  suffi- 
ciently high  to  project  through  the  record  on  100 

the  cushioning  support  in  the  same  manner 
as  the  records  have  usually  been  centered  by 
the  ordinary  center  pin  4. 

Instead  of  employing  the  construction 
shown  in  Figs.  1  and  2,  the  ring  8  may  be  105 
dispensed  with  and  the  device  made  entirely 
of  rubber,  in  which  event  the  rubber  cushion 
will  be  provided  with  an  annular  member  18 
to  take  the  place  of  ring  8  in  Fig.  1.  Like- 

wise, instead  of  having  the  center  construe-  HO 
tion  shown  in  Fig.  1,  the  cushion  may  be  pro- 

vided with  a  member  20  to  fit  over  the  center 
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pin,  in  which  case  the  ordinary  center  pin 
would  have  to  be  replaced  by  one  sufficiently 
high  not  only  to  pass  through  the  support 
but  also  pass  through  the  record  projecting 

5  therefrom,  (see  Fig.  3). 
Another  modification  is  shown  in  Fig.  4 

where,  instead  of  using  a  stretched  sheet  of 
fabric  with  deadening  cushions,  I  may 
stretch  a  rubber  cushion  32  on  an  auxiliary 

10  supporting  disk  34,  said  disk  having  an  up- 
turned periphery  36  over  which  projects  an 

annular  flange  38  formed  on  the  under  side 
of  the  rubber  cushion  32.  In  this  case,  as 
Avell  as  the  others,  there  is  no  air  space  be- 

15  tween  the  playing  part  of  the  record  and  the 
rubber  cushion. 

By  the  use  of  the  constructions  shown,  I 
am  enabled  to  provide  a  cushioning  support 
for  talking  machine  records  which  not  only 

20  eliminates  to  a  considerable  extent  the 
scratch  of  the  needle,  but  at  the  same  time 
changes  the  tone  and  benefits  the  reproduc- 

tion of  the  music  from  the  record.  The  cush- 
ioning support  provides  a  yielding  bed  on 

25  which  the  disk  record  rests  during  playing 
which  not  only  is  not  rigid,  but  which  will 

permit  the  record  to  "give"  more  or  less freely. 

I  do  not  limit  my  invention  to  the  pre- 
30  f erred  embodiments  described,  but  would  re- 

fer to  the  appended  claims  to  indicate  the 
scope  of  the  invention. 
What  I  claim  as  my  invention  is : 
1.  As  a  new  article  of  manufacture,  a  sup- 

35  port  for  talking  machine  records  comprising 
a  member  adapted  to  rest  upon  the  turn  table 
of  a  talking  machine  and  having  a  record 
support  suspended  across  the  same  and  form- 

ing a  cushioning  rest  for  the  record. 
40  2.  As  a  new  article  of  manufacture,  a  sup- 

port for  talking  machine  records  comprising 
a  device  adapted  to  revolve  around  the  axis 
of  a  talking  machine,  and  a  member  sus- 

pended  across  said   device   and   forming  a 
45  cushioning  rest  for  the  record. 

3.  As  a  new  article  of  manufacture,  a  sup- 
port for  talking  machine  records  comprising 

a  device  adapted  to  rest  upon  an  ordinary 
turn-table  of  a  talking  machine,  and  a  mem- 

50  ber  suspended  across  said  device  thus  form- 
ing a  cushioning  rest  for  the  record. 

4.  As  a  new  article  of  manufacture,  a  sup- 
port for  talking  machine  records  comprising 

a  member  adapted  to  be  suspended  across  a 
55  revolving  part  of  a  talking  machine  to  form 

a  cushioning  rest  for  the  record  and  having 
a  downwardly  projecting  flange  at  its  pe- 

riphery and  a  steadying  pin  at  its  center. 
5.  As  a  new  article  of  manufacture,  a  sup- 

port for  talking  machine  records  comprising  60 
a  member  adapted  to  be  suspended  across  a 
revolving  part  of  a  talking  machine  to  form 

a  cushioning  rest  for  the  record  and  having  a       * 
downwardly    projecting    flange    at    its   pe- 

riphery. 65 
6.  As  a  new  article  of  manufacture,  a  sup- 

port for  talking  machine  records  comprising 
a  device  adapted  to  rest  upon  the  turn  table 
of  a  talking  machine,  and  a  member  stretched 
across  said  device  and  forming  a  cushioning  70 
rest  for  the  record,  said  member  having  a 
thickened  portion  to  support  the  part  of  the 
disk  in  which  the  record  is  formed. 

7.  As  a  new  article  of  manufacture,  a  sup- 
port for  talking  machine  records  comprising  75 

a  device  adapted  to  rest  upon  the  turn  table 
of  a  talking  machine  and  a  member  composed 
of  sponge  rubber  suspended  across  said  de- 

vice and  forming  a  cushioning  rest  for  the 
record.  ,  80 

8.  As  a  new  article  of  manufacture,  a  sup- 
port for  talking  machine  records  comprising 

a  device  adapted  to  revolve  around  the  axis 
of  a  talking  machine  and  a  member  com- 

posed of  rubber  suspended  across  said  device  85 
and  forming  a  cushioning  rest  for  the  record, 
said  member  having  a  thickened  portion  of 
sponge  rubber  to  support  that  part  of  the 
record  in  which  the  record  is  formed. 

9.  As  a  new  article  of  manufacture,  a  sup-  90 
port  for  talking  machine  records  comprising 
a  member  formed  of  sponge  rubber  adapted 
to  be  suspended  across  the  revolving  part  of 
a  talking  machine  and  forming  a  cushioning 
rest  for  the  record.  95 

10.  As  a  new  article  of  manufacture,  a 

support  for  talking  machine  records  com- 
prising a  member  formed  of  sponge  rubber 

adapted  to  be  suspended  across  a  revolving 
part  of  a  talking  machine  and  forming  a  100 
cushioning  rest  for  the  record,  and  having  a 
thickened  portion  to  support  that  part  of  the 
disk  in  which  the  record  is  formed. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

LOUIS  K.  SCOTFOED. 

Witnesses : 
Geo.  A.  McGrtff, 
F.  M.  BlFXENBERG. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
LOUIS  K.  SCOTFOED,  OF  CHICAGO,  ILLINOIS. 

NEEDLE  FOE,  TALKING-MACHINES  AND  METHOD  OF  MAKING  THE  SAME. 

1,163,567. Specification  of  Letters  Patent.  Patented  Dec.  7, 1915. 

Application  filed  March  28, 1914.     Serial  No.  827,951. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Louis  K.  Scoteord,  a 

citizen  of  the  United  States,  and  a  resident 
of  Chicago,  in  the  county  of  Cook  and  State 

5  of  Illinois,  have  invented  certain  new  and 
useful  Improvements  in  Needles  for  Talk- 

ing-Machines and  Methods  of  Making  the 
Same,  of  which  the  following  is  a  specifica- 
tion. 

10  This  invention  relates  to  improvements  in 
needles  for  use  in  talking  machines  and 
method  of  making  the  same. 

The  object  of  the  invention  is  to  produce  a 
needle  which  will  eliminate  the  scratching 

15  and  hissing  noise  so  common  in  records  that 
have  been  used  for  some  time. 

The  invention  consists  of  a  needle  formed 

of  any  desirable  substance,  such  as  the  ordi- 
nary steel  or  fiber  needle,  with  its  shank 

20  coated  with  a  deadening  substance  such,  for 
example,  as  rubber,  and  in  the  preferred 
embodiment,  the  needle  proper  is  formed  of 
fiber  which  is  compressed  under  heat  in  the 
act  of  vulcanizing  the  rubber  to  the  shank. 

25  In  the  drawings  accompanying  and  form- 
ing part  hereof:  Figure  1  is  a  perspective 

view  of  a  fiber  needle  made  in  accordance 

with  my  invention.  Fig.  2  is  a  vertical  sec- 
tion of  the  same.    Fig.  3  is  a  view  of  a  steel 

30  needle  having  its  shank  covered  with  rubber, 
and  Fig.  4  is  a  diagrammatic  view  illustrat- 

ing a  vulcanizing  press  in  which  the  needle 
may  be  formed. 

Referring  now  to  the  details  of  the  draw- 
35  ings  by  numerals:  1  designates  a  needle 

which  may  be  made  of  the  same  substance 
as  the  ordinary  fiber  needle  now  so  com- 

monly used.  In  its  preferred  embodiment 
this  needle  has  its  shank  2  of  smaller  size 

40  than  the  needle  proper  and  to  this  shank  is 
vulcanized  a  deadening  substance  consisting 
of  a  coating  of  rubber  3.  In  lieu  of  using  a 
fiber  needle  I  may  employ  an  ordinary  steel 
needle  4,  such  as  those  now  in  use,  to  the 

45  shank  of  which  may  be  vulcanized  a  deaden- 
ing substance  5. 

In  the  most  desirable  form  of  my  inven- 
tion the  fiber  needle  is  compressed  under 

heat  in  the  act  of  vulcanization.     Fig.  4 
50  shows  a  diagrammatic  view  of  a  press  in 

which  the  needle  may  be  vulcanized,  al- 
though it  will  be  understood  of  course  that 

in  the  actual  press  a  number  of  needles  may 
be  vulcanized  simultaneously.  This  vulcan- 

izing press  maybe  formed  of  two  steel  molds  55 
7  and  8  between  which  is  formed  a  triangu- 

lar recess  9  to  receive  a  needle  a  little  larger 
than  the  triangular  recess  so  that  when  the 
press  is  put  under  hydraulic  pressure  the 
needle  is  compressed  into  smaller  space  while  60 
vulcanization  is  obtained  and  the  fiber  is 
thoroughly  dried  and  hardened.  It  will  be 
noted  that  in  vulcanizing  the  deadening  sub- 

stance to  the  shank  I  not  only  accomplish 
the  vulcanization  but  also  derive  the  bene-  65 
ficial  effect  due  to  reducing  the  size  of  the 
fiber  and  thereby  compressing  the  same  un- 

der considerable  heat.  Ordinarily  400°  of 
heat  is  sufficient  for  the  purpose. 

By  the  use  of  needles  as  herein  described,  70 
I  virtually  eliminate  the  scratching  and  hiss- 

ing noise  from  talking  machines.  On  some 
records  the  noise  is  entirely  eliminated  while 
with  some  particularly  loud  buzzy  records, 
the  scratching  is  greatly  decreased.  75 

I  am  aware  that  it  has  been  proposed  to 
use  deadening  substance  in  the  sound  boxes 
of  talking  machines  but  believe  I  am  the 
first  to  produce  a  needle  having  its  own  indi- 

vidual deadening  surface.  80 
What  I  claim  as  my  invention  is  : 
1.  As  an  article  of  manufacture,  a  needle 

for  talking  machines  comprising  the  needle 
proper  having  a  deadening  substance  as  rub- 

ber vulcanized  to  its  shank.  8  5 
2.  As  an  article  of  manufacture,  a  needle 

for  talking  machines  comprising  a  body  of 
compressed  fiber  having  a  deadening  sub- 

stance as  rubber  vulcanized  to  its  shank. 

3.  The  method  of  making  a  needle  com-  90 
prising  the  steps  of  providing  the  needle 
with  a  covering  of  rubber,  and  subjecting  it 
to  heat  and  pressure  whereby  the  needle  is 
compressed  and  the  rubber  vulcanized. 

In  testimony  whereof  I  affix  my  signature  95 
in  presence  of  two  witnesses. 

LOUIS  K.  SCOTFORD. 
Witnesses : 

F.    M.    BlELENBERG, 
Chas.  A.  Lendelmeger. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
PAUL  HUNT,  OP  BROOKXINE,  MASSACHUSETTS. 

DESIGN  FOE,  A  PHONOGEAPH-CASING. 

48,249. Specification  for  Design.  Patented  Dec.  7, 1915. 

Application  filed  March  23,  1915.     Serial  No.  16,497.     Term  of  patent  7  years. 

To  all  ivhom  it  may  concern:  The  figure  is  a  perspective  view  of  a  pho- 
Be  it  known  that  I,  Patjl  Hunt,  a  citizen  nograph,  showing  my  new  design, 

of  the  United  States,  residing  at  Brookline,  I  claim : 

in  the  county  of  Norfolk  and  State  of  Mas-  The  ornamental  design  for  a  phonograph 
sachusetts,  have  invented  a  new,  original,  casing,  as  shown. 
and   ornamental   Design   for  Phonograph-  PAUL  HUNT. 
Casings,  of  which  the  following  is  a  specifi-  Witnesses : 
cation,  reference  being  had  to  the  accom-  George  A.  Eockwell, 
panying  drawing,  forming  a  part  thereof.  E.  Gleneskie. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
CLINTON  B.   REPP,  OF  NEW  YORK,  N.   Y. 

SOUND-BOX  FOR  PHONOGRAPHS. 

1,163,854. Specification  of  Letters  Patent.         Patented  Dec.  14,  1915. 

Application  filed  January  19, 1912.     Serial  No.  672,066. 

To  all  ichom  it  may  concern: 
Be  it  known  that  I,  Clintont  B.  Bepp,  a 

citizen  of  the  United  States,  residing  in  the , 
borough  of  Manhattan,  city,  county,  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Boxes  for  Phonographs,  of  which  the  fol- 

lowing is  a  specification,  reference  being 
had  therein  to  the  accompanying  drawings, 

10  which  form  a  part  thereof. 
My  invention  relates  to  sound  boxes  for 

phonographs,  and  more  particularly  to  the 
means  for  insulating  the  sound  box  casing 
so  as  to  exclude  the  vibrations  developed  in 

15  the  diaphragm  therefrom. 
The  main  object  of  the  invention  is  to 

provide  a  sound  box  wherein  the  edges  of 
the  diaphragm  will  be  firmly  clamped  in 
position  through  a  medium  which  will  ab- 

20  sorb  any  vibrations  passing  thereto,  which 
will  be  weather  proof  and  not  susceptible  to 
climatic  changes,  and  which  will  not  de- 

teriorate rapidly  through  aging. 
A  further  object  is  to  provide  a  structure 

25  of  this  character  wherein  the  edges  of  the 
diaphragm  will  be  completely  inclosed  by 
the  vibration  absorbent  body  so  as  to  elimi- 

nate any  possibility  of  vibrations  passing  to 
the  metallic  portions  of  the  sound  box. 

30  A  still  further  object  is  to  provide  in  a 
sound  box  a  uni-structural  gasket  support- 

ing the  diaphragm  which  will  have  a  normal 
tendency  to  close  upon  the  edge  of  the  dia- 

phragm, thus  simplifying  its  application  to 
35  the  sound  box.  And  a  still  further  object  is 

to  provide  a  sound  box  wherein  the  metallic 
portions  within  the  sound  box  will  be 
sheathed  by  a  resilient  body  to  prevent  the 
development    of    sound    vibrations    in    the 

40  metallic  portions  of  the  sound  box  adjacent 
to  the  sound  outlet  opening. 
The  invention  consists  primarily  in  a 

sound  box  for  phonographs,  embodying 
therein  a  casing  having  a  sound  outlet  open- 

45  ing  therein,  a  diaphragm,  and  a  cork  gas- 
ket supporting  the  edge  of  said  diaphragm, 

said  gasket  having  oppositely  disposed  por- 
tions adapted  to  be  clamped  upon  said  dia- 

phragm, and  means  clamping  said  gasket 
50  upon  the  edge  of  said  diaphragm;  and  in 

such  other  novel  features  of  construction, 
and  combination  of  parts,  as  are  hereinafter 
set  forth  and  described,  and  more  particu- 

larly pointed  out  in  the  claims  hereto  ap- 
55  pended. 

Bef erring  to  the  drawings:  Figure  1  is  a 

transverse  section  of  a  sound  box  embody- 
ing my  invention ;  and  Fig.  2  is  a  detail  view 

in  perspective  of  the  packing  gasket  with  the 
diaphragm  therein,  said  diaphragm  being  60 
broken  awav,  and  said  gasket  being  partly 
broken  away. 

Like  letters  refer  to  like  parts  in  both  of 
said  views. 

In  sound  boxes  now  commonly  used  in  65 
phonographs,  the  diaphragm  is  mounted  in 
a  metallic  sound  box,  by  means  of  oppositely 
disposed   annular   tubular   gaskets.     While 
this  construction  has  been  found  to  be  ca- 

pable of  good  results,  it  possesses  objection-  70 
able  features  such  as  the  susceptibility  of  the 
gaskets  to  a  loss  of  their  resiliency  through 
a  loss  of  life  in  the  rubber  of  which  they 
are   made,   the   susceptibility   to   rapid   de- 

terioration through  climatic  changes  as  in  75 
machines  exported  to  tropical  countries,  and 
the  exposure  of  the  ends  of  the  diaphragm 
between  the  gaskets  to  the  metallic  flang2  of 
the  sound  box,  thus  in  some  instances  per- 

mitting the  transmission  of  vibrations  to  the  80 
sound  box  as  a  result  of  this  exposure. 
As  a  result  of  extensive  experiments  in 

endeavoring  to  discover  a  construction  of 
sound  box  and  the  supporting  gaskets  inci- 

dental thereto  which  will  not  possess  these  85 
objectionable  characteristics,  I  have  ascer- 

tained that  high  efficiency  may  be  secured 
by  the  use  of  cork  gaskets  and  that  such 
gaskets  not  only  possess  a  degree  of  re- 

siliency necessary  to  prevent  the  transmis-  90 
sion  of  vibrations  thereby  to  the  metallic 
portions  of  the  sound  box,  but  may  be 
readily  compressed  about  the  edge  of  the 
diaphragm  to  firmly  secure  it  in  place,  and 
are  not  affected  by  climatic  conditions  to  95 
an  extent  to  cause  any  material  loss  of 
efficiency  by  reason  thereof. 

In  the  embodiment  of  my  invention  shown 
in  the  accompanying  drawings,  a  indicates 
an  ordinary  metallic  sound  box  having  a  loo 
pendant  edge  b  and  a  sound  outlet  opening 
c.  Seated  within  the  sound  box  and  secured 
therein  bv  means  of  the  packing  gasket  and 
the  annular  clamp  ring  d,  held  in  place  by 

the  screws  e,  is  a  diaphragm  /.  105 
In  practice,  I  have  found  the  form  of 

gasket  shown  in  the  drawings  to  be  the  most 
effective  in  use  as  securely  holding  the  dia- 

phragm in  position  while  facilitating  its 
application  to  the  sound  box.  This  gasket  HO 
comprises  a  split  ring  g  of  cork,  having 
upon  the  inner  surface  thereof  a  channel  h 
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adapted  to  receive  the  edge  of  the  dia- 
phragm. I  split  this  ring  at  one  point  as  at 

i,  so  that  the  ring  may  be  expanded  to  an 
extent  to  permit  the  diaphragm  to  be  readily 

5  inserted  within  same. 
The  channel  h  is  of  a  depth  to  receive  and 

completely  extend  over  the  edge  of  the  dia- 
phragm so  that  when  the  diaphragm  is  in 

place  in  the  sound  box.  the  edge  and  adja- 
10  cent  to  the  edge  of  said  diaphragm  will  be 

completely  inclosed,  thus  causing  any  vibra- 
tions passing  thereto  from  said  diaphragm 

to  be  absorbed  by  the  resilient  packing 
afforded  by  the  cork  gasket  g  and  at  the 

15  same  time  interposing  a  vibration  absorb- 
ing body  between  the  diaphragm  and  the 

edge  b. 
In  my  experiments,  I  have  determined 

that  when  a  phonograph  is  in  operation,  the 
20  metal  of  the  sound  box  is  itself  in  vibration, 

and  that  these  vibrations  may  be  conveyed 
therefrom  and  converted  into  sound  waves. 
Inasmuch  as  the  only  portion  of  the  sound 
box  which  could  transmit  vibrations  to  the 

25  metallic  portions  thereof  is  the  diaphragm, 
and  as  the  only  portion  of  the  diaphragm 
exposed  to  the  metallic  portions  of  the  sound 
box  was  the  edge  thereof,  I  believe  that  the 

insulation  of  this  edge  by  means  of  a  re- 
80  silient  packing  will  secure  the  desired  re- 

sult of  preventing  the  vibrations  of  the  dia- 
phragm from  being  transmitted  to  the  me- 

tallic portions  of  the  sound  box  and  thus 
confine   the   sound   vibrations  to  this  dia- 

35  phragm  and  to  those  passing  through  the 
sound  outlet  opening  c.  To  further  guard 
against  the  development  of  sound  vibrations 
in  the  metallic  portions  of  the  box,  I  prefer 
to  line  the  interior  of  the  top  of  the  box 

40  about  the  sound  outlet  opening  with  a  re- 
silient sheathing  such  as  the  cork  disk  j,  so 

that  the  sound  vibrations  due  to  the  dis- 
placement of  air  within  the  sound  box  will 

be  projected  by  the  diaphragm  against  this 
45  resilient  sheathing  which  will  not  transmit 

them  to  the  metallic  portions  of  tho  box. 
In  mounting  the  diaphragm  in  the  sound 

box,  the  sheathing  j  is  first  secured  within 
the  sound  box  with  the  opening  therein  in 

50  register  with  the  sound  outlet  opening  c. 
The  ends  of  the  packing  ring  g  at  the  cut  i 
are  then  spread  apart  and  the  diaphragm 
/  slipped  through  the  enlarged  opening  thus 
formed  and  its  edges  inserted  in  the  channel 

55  h.  When  the  diaphragm  is  in  place,  the  re- 
siliency inherent  to  the  ring  g  will  close  the 

said  ring  upon  the  diaphragm,  thus  present- 
ing a  unitary  structure  embodying  the  en- 
tire   packing    gasket    and    the    diaphragm 

60  which  may  be  inserted  in  the  sound  box  and 
secured  in  place  by  the  clamp  ring  d,  the 
desired  pressure  being  developed  by  means 
of  the  screws  e.  This  gasket  being  imper- 

vious to  moisture,  and  not  susceptible  to  de- 
65  terioration  through  changes  of  temperature, 

the  adjustment  of  the  diaphragm  when  once 
effected,  becomes  permanent  and  the  quality 
of  the  tone  production  will  be  unimpaired 
by  the  ordinary  conditions  of  use.  The  ar- 

rangement of  the  packing  is  such  as  to  ab- 
sorb all  vibrations  passing  thereto  from 

the  diaphragm,  thus  insulating  the  sound 
box  proper  a  from  such  vibrations.  The 
sheathing  j  will  serve,  as  stated,  to  protect 
the  metallic  portions  of  the  sound  box  from 
the  sound  vibrations  developed  through  the 
vibrations  of  the  diaphragm,  and  thus  pre- 

vent the  development  of  vibrations  in  the 
metal  of  the  sound  box. 

_  It  is  not  my  intention  to  limit  the  inven- 
tion to  the  precise  details  of  construction 

shown  in  the  accompanying  drawings,  it  be- 
ing apparent  that  such  may  be  varied  with- 
out departing  from  the  spirit  and  scope  of 

the  invention. 

Having  described  my  invention,  what  I 
claim  as  new  and  desire  to  have  protected 
by  Letters  Patent,  is : — 

1.  A  sound  box  for  phonographs  embody- 
ing therein  a  casing  having  a  sound  outlet 

opening  therein,  a  diaphragm,  the  plane  of 
which  is  perpendicular  to  the  axis  of  said 
sound  outlet  opening,  a  cork  gasket  formed 
as  a  split  annulus  with  the  ends  thereof 
abutting  whereby  said  gasket  may  be  en- 

larged by  separating  said  ends  to  permit  the 
insertion  of  said  diaphragm  therein,  said 
gasket  having  parallel  plane  surfaces  and  a 
slot  extending  partly  therethrough  inter- 

mediate said  surfaces  and  opening  within 
the  inner  periphery  thereof  whereby  a  por- 

tion of  said  diaphragm  adjacent  the  entire 
periphery  thereof  will  be  inclosed  by  said 
gasket  and  a  portion  of  said  gasket  will  be 
interposed  between  the  edge  of  the  dia- 

phragm and  said  casing  and  a  clamp  ring 
acting  upon  one  entire  surface  of  said  gasket 
whereby  the  entire  portion  of  the  diaphragm 
adjacent  the  edge  thereof  and  seated  in  said 
slot  is  subjected  to  substantially  uniform 
pressure  and  is  gripped  firmly  by  said 

gasket. 2.  A  sound  box  for  phonographs  embody- 
ing therein  a  metallic  circular  casing  hav- 

ing a  sound  outlet  opening  extending  axially 
thereof,  an  annular  vibration  absorbent  body 
within  said  casing  about  said  sound  outlet 
opening,  a  diaphragm,  the  plane  of  which  is 
perpendicular  to  the  axis  of  said  opening,  a 
cork  gasket  formed  as  a  split  annulus  with 
the  ends  thereof  abutting  whereby  said 
gasket  may  be  enlarged  by  separating  said 
ends  to  permit  the  insertion  of  said  dia- 

phragm therein,  said  gasket  having  parallel 
plane  surfaces  and  a  slot  extending  partly 
therethrough  intermediate  said  surfaces  and 
opening  within  the  inner  periphery  thereof 
whereby  a  portion  of  said  diaphragm  adja- 

cent the  entire  periphery  thereof  will  be  in- 
closed by  said  gasket  and  a  portion  of  said 
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gasket  will  be  interposed  between  the  edge 
of  the  diaphragm  and  said  casing,  said 
gasket  bearing  upon  said  vibration  ab- 

sorbent lining  and  a  clamp  ring  acting  upon 
one  entire  surface  of  said  gasket  whereby 
the  entire  portion  of  the  diaphragm  adja- 

cent the  edge  thereof  and  seated  in  said  slot 
is  subjected  to  substantially  uniform  pres- 

sure and  is  gripped  firmly  by  said  gasket. 

In    witness    whereof,    I    have    hereunto  ~io" 
affixed  my  signature,  in  the  presence  of  two 
subscribing  witnesses,  this  8th  day  of  Jan- 

uary, 1912. 

Witnesses : 
Frank  T. 

CLINTON  B.  EEPP. 

Wentworth, 

Eugene  Wening. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  November  18,  1913.     Serial  No.  801,742. 

To  all  fhom  it  may  von<\-rn: 
Be  it  known  that  I,  Walter  M.  Davis,  a 

citizen  of  the  United  States,  temporarily  re- 
siding at  Paris,  France,  have  invented  a  new 

5  and  useful  Combined  Piano  -  Player  and 
Phonograph,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  a  combined  piano 
player  and  phonograph,  and  particularly  to 

10  devices  for  starting  the  player  record  in  pre- 
determined relation  to  the  phonographic 

record* 

In  my  prior  Patent  No.   958,730,  dated 
May  24,  1910,  I  have  shown  means  for  pro- 

15  ducing  a  record  of  a  vocal  or  other  selection 
upon  the  disk  or  record-receiving  element  of 
a  phonograph,  and  for  simultaneously  pro- 

ducing a  record  of  the  piano  accompaniment 
thereof  upon  the  record  -  sheet  of  a  piano 

20  player.  Having  secured  these  simultaneous 
records  it  is  evident  that  means  must  be  pro- 

vided for  starting  the  record  of  the  accom- 
paniment upon  the  player  in  predetermined 

relation  to  the  record  of  the  selection  upon 
25  the  phonograph.  In  my  prior  Patents  Nos. 

958,731  and  1,013,589,  dated  May  24,  1910, 
and  Jan.  2,  1912,  respectively,  I  have  shown 
dovices  for  starting  the  records  in  such  pre- 

determined relation,  these  devices  compris- 
30  iug  a  separable  connection  in  the  driving 

mechanism  of  the  piano  player  and  electro- 
magnetic means  for  closing  this  connection, 

said  means  being  controlled  by  a  contact 
piece   inserted  in  the   phonograph   record. 

35  When  this  contact  piece  came  into  relation 
with  the  metallic  needle  or  stylus  of  the 
phonograph  a  circuit  was  closed  which  oper- 

ated through  the  magnet  to  connect  the  driv- 
ing mechanism  to  the  piano  player. 

40  It  is  the  object  of  my  present  invention  to 
improve  upon  the  devices  shown  in  my  prior 
patents,  and  to  provide  electrical  means  for 
controlling  the  operation  of  the  driving 
mechanism  of  the  piano  player  which  shall 

45  still  be  controlled  by  the  phonographic  rec- 
ord, but  which  shall  not  involve  the  addition 

of  special  electrical  contacts  and  connections 
thereto. 

Accordingly  my  invention   contemplates 
50  the  provision  of  electro  -  magnetic  connec- 

tions controlled  by  the  vibration  of  the  stylus 
of  the  phonograph  for  starting  the  player 
sheet  in  predetermined  relation  to  the  vocal 
or  other  selection  upon  the  phonograph. 

65  My  invention  further  comprises  certain 
devices,  arrangements  and  combinations  of 

parts  which  will  be  hereinafter  described 
and  more  fully  set  forth  in  the  appended 
claims. 

A   preferred    form    of   my    invention    is  GO 
shown  in  the  drawings,  in  which — 

Figure  1  is  a  side  elevation  showing  a  por- 
tion of  a  piano  player,  a  portion  of  a  phono- 

graph, and  the  controlling  devices  for  start- 
ing the  player;  and  Figs.  2  and  3  are  side  G5 

and  front  views  respectively  of  the  sound 
box  of  the  phonograph  showing  the  means 
by  which  the  electro-magnetic  circuit  is  con- trolled. 

In  the  drawings  the  record  box  of  a  piano  70 
player  is  indicated  at  1,  within  which  the 
record  sheet  2  is  mounted  upon  the  spools 
3  and  4,  and  is  thereby  caused  to  travel  over 
the  tracker-bar  5.  The  spool  4  is  separably 
connected  with  a  driving  shaft  6  by  any  75 
suitable  means,  such  as  the  clutch  members 
7  and  8.  The  movable  clutch  8  is  conven- 

tionally controlled  by  the  lever  9  pivoted  at 
10,  and  having  secured  thereto  the  arma- 

ture 11. 

An  electro-magnet  12  is  mounted  in  prox- 
imity to  the  armature  11  and  is  connected 

with  any  suitable  source  of  electricity,  such 
as  the  battery  13.  In  the  circuit  comprising 
the  magnet  12  and  the  battery  13  is  included  85 
a  wire  14  which  connects  one  terminal  of  the 

magnet  coil  to  any  convenient  metallic  por- 
tion of  the  sound  box  15.  The  other  ter- 

minal of  the  magnet  coil  is  connected  by  a 
wire  14a  to  a  contact  piece  16  (Fig.  2,)  which  90 
is  mounted  upon  a  bracket  17  secured  to  the 
sound  box  of  the  phonograph,  the  battery  13 
being  inserted  at  any  convenient  point  in 
either  of  the  conductors  14  or  14a.  The  con- 

ductor 14a  and  the  contact  piece  16  are  elec-  95 
trically  insulated  from  the  bracket  17  and 
the  sound  box  15. 

Secured  to  the  sound  box  is  the  usual  dia- 
phragm 18  which  is  acted  upon  by  any  suit- 

able vibrating  needle  or  stylus  19.  A  shaft  100 
20  extends  across  the  face  of  the  sound  box 

(Fig.  3)  and  is  mounted  in  pivotal  bear- 
ings 21  secured  to  said  box.  This  shaft  sup- 

ports an  arm  22,  one  end  of  which  extends 
downwardly  and  contacts  with  the  needle  105 
supporting  mechanism  while  the  upper  end 
normally  rests  against  a  depending  projec- 

tion of  the  bracket  17. 

Any  usual  form  of  phonographic  record 
23  is  mounted  upon  a  support  24  secured  to  a  no 
driving  shaft  25.    Driving  means,  not  shown, 
is  so  connected  to  the  shafts  6  and  25  that 
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the  phonographic  record  and  the  player 
sheet  will  move  at  predetermined  relative 
speeds.  Any  suitable  driving  means  may  be 
used,  one  form  of  such  mechanism  being 

5  shown  in  my  prior  Patent  958,731. 
The  normal  or  inoperative  position  of  the 

parts  is  shown  in  Figs.  1  and  2,  in  which  po- 
sition the  record-sheet  should  be  adjusted  so 

that  the  perforations  corresponding  to  the 
10  first  notes  of  the  accompaniment  will  be  situ- 

ated just  above  the  openings  in  the  tracker- 
bar,  the  clutch  members  7  and  8  are  sepa- 

rated, and  the  needle  19  is  placed  at  the  be- 
ginning of  the  phonographic  rocord. 

15  It  is  customary  in  taking  phonographic 
records  to  start  the  receiving  element  some- 

what in  advance  of  the  beginning  of  the  se- 
lection, and  it  is  clear  that  the  starting  mech- 

anism of  the  player  device  should  be  so  actu- 
.20  ated  that  movement  shall  be  imparted  to  the 

record-sheet  in  timed  relation  to  the  actual 
commencement  of  the  phonographic  selec- 

tion. With  the  parts  in  the  position  shown, 
the  needle  19  will  not  be  vibrated  until  the 

'.25  slight  depressions  or  irregularities  in  the 
surface  constituting  the  record  reach  the 
needle.  When  these  depressions  begin  to 
vibrate  the  needle,  the  vibrations  will  be 
communicated  to  the  arm  22  and  will  throw 

30  the  upper  end  of  the  arm  to  the  left,  thereby 
closing  the  electro-magnetic  circuit  and 
throwing  the  movable  clutch  member  8  into 
engagement  with  the  clutch  member  7  to 
start  the  player  mechanism. 

35  It  is  sometimes  desirable  to  start  the  player 
record  somewhat  before  the  beginning  of  the 
phonographic  selection,  and  this  result  may 
be  attained  by  providing  special  depressions 
or  protuberances  upon  the  record  disk  in  ad- 

40  vance  of  the  record  itself.  Such  irregulari- 
ties in  the  disk  are  indicated  in  exaggerated 

form  at  26  in  Fig.  2. 
Having  thus  described  my  invention,  it  is 

obvious  that  many  changes  and  modifica- 
45  tions  thereof  can  be  made  by  one  skilled  in 

the  art  without  departing  from  the  spirit 

and  scope  of  my  invention,  and  I  do  not  wish 
to  be  limited  to  the  details  herein  disclosed, 
but 

What  I  claim  is : —  50 
1.  The  combination  of  a  piano  player  and 

a  phonograph,  means  for  driving  them  at 
predetermined  relative  speeds,  and  electri- 

cally actuated  means  controlled  by  the  pho- 
nograph record  for  starting  the  player,  said  55 

latter  means  comprising  a  controlling  mag- 
net^ and  an  operating  circuit  therefor,  one 

terminal  of  said  circuit  being  connected  to  a 
contact  piece  supported  upon,  but  insulated 
from  the  phonograph  sound  box,  and  the  60 
other  terminal  being  electrically  connected 
to  a  conducting  member  forming  a  part  of 
the  operating  circuit  and  pivotally  sup- 

ported upon  the  sound  box,  one  end  of  said 
member  being  normally  adjacent  but  out  of  65 
contact  with  said  contact  piece,  and  the  other 
end  extending  into  the  path  of  a  vibrating 
element  of  the  phonograph,  the  vibration 
thereof  by  the  record  moving  the  conducting 
member  against  the  contact  piece  and  closing  70 
the  magnetic  circuit  to  start  the  player. 

2.  The  combination  of  a  piano  player  and 
a  phonograph,  means  for  driving  them  at 
predetermined  relative  speeds  and  electri- 

cally actuated  means  controlled  by  the  pho-  75 
nograph  record  for  starting  the  piano  player, 
said  means  comprising  a  controlling  magnet 
and  an  operating  circuit  therefor,  the  clos- 

ing of  said  circuit  being  controlled  by  a  vi- 
bration of  the  stylus  of  the  phonograph  80 

caused  by  certain  surface  irregularities 
definitely  positioned  upon  the  record  disk, 
said  stylus  and  disk  forming  no  part  of  said 
electrical  circuit. 

In  testimony  whereof  I  have  hereunto  set  8  5 
mv  hand,  in  the  presence  of  two  subscribing 
witnesses. 

WALTER  M.  DAVIS. 

Witnesses : 
Hanson  C.  Coxe, 
Jack  H.  Baker. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  David  O.  Royster,  a 

citizen  of  the  United  States,  residing  at  St. 
Louis,  Missouri,  have  invented  a  certain  new 

5  and  useful  Improvement  in  Methods  of  and 
Apparatus  for  Synchronously  Making  Mo- 

tion-Pictures and  Sound-Records,  of  which 
the  following  is  a  full,  clear,  and  exact  de- 

scription, such  as  will  enable  others  skilled 
10  in  the  art  to  which  it  appertains  to  make  and 

use  the  same,  reference  being  had  to  the  ac- 
companying drawings,  in  which — 

Figure  1  is  a  vertical  section  taken  length- 
wise through  the  center  of  an  apparatus  of 

15  my  improved  construction.  Fig.  2  is  a  plan 
view  of  the  apparatus  with  a  part  thereof  in 
horizontal  section. 

My  invention  relates  to  a  new  and  im- 
proved method  of  and  apparatus  for  syn- 

20  chronously  making  motion  pictures  and 
sound  records,  the  principal  object  of  my  in- 
A'-ention  being  to  provide  a  comparatively 
simple  and  inexpensive  apparatus  which  can 
be  readily  utilized  for  taking  motion  pic- 

i  25  tures  and  making  sound  records  which  when 
reproduced  will  be  absolutely  s3mchronous. 

In  taking  motion  pictures  the  object  to  be 
photographed  is  necessarily  located  a  certain 
distance  away  from  the  camera  and  the 

i  30  methods  heretofore  practised  for  making 
records  of  the  sounds  produced  by  photo- 

graphed objects  have  not  always  resulted  in 
perfect  synchronisms  between  the  repro- 

duced pictures  and  sounds,  and  in  my  im- 
35  proved  method  and  apparatus,  I  propose  to 

provide  means  wherein  all  the  sounds  made 
by  an  object  which  is  being  photographed 
will  be  drawn  through  a  tapered  chamber  to 
a  point  of  concentration,  from  whence  they 

40  are  delivered  directly  to  the  sound  recording 
device,  which  latter  is  located  adjacent  to 
and  operated  synchronously  with  the  motion 
picture  camera. 

With  the  above  and  other  objects  in  view, 
45  my  invention  consists  in  certain  novel  fea- 

tures of  construction  and  arrangement  of 
parts,  hereinafter  more  fully  described  and 
claimed. 

Referring  by  numerals  to  the  accompany- 
60  ing  drawings,  10  designates  a  housing  which 

is  adapted  to  be  occupied  by  the  object  to  be 
photographed  and  the  interior  of  this  hous- 

ing is  lighted  in  any  suitable  manner,  pref- 
erably by  means  of  a  series  of  arc  lamps  11, 

55  located  in  the  upper  portion  of  the  housing 

and  also  by  means  of  mercury  vapor  lamps 
12  located  adjacent  to  the  side  walls  of  the housing. 

Formed  in  the  rear  wall  of  the  housing  is 
a  series  of  openings  which  are  partially  in-  60 
closed   by   small   housings   13   and   located 
in  these  small  housings  are  small  electric 
fans  14. 

Connected  to  the  front  wall  of  the  housing 
and  projecting  outwardly  therefrom  is  one  65 
end  of  an  elongated  hollow  cylinder  15  which 
tapers  gradually  toward  its  outer  end,  said 
cylinder  being  constructed  of  any  desired 
material,  but  preferably  of  glass.     Located 
in  the  small  outer  end  of  this  tapered  cylin-  70 
der  is  a  receiver  16  and  leading  therefrom  is 
a  tube  17  which  connects  with  the  recorder 
18  of  a  sound  recording  device  19.    Located 
immediately  adjacent  to  this  sound  record- 

ing device  and  adapted  to  be  operated  syn-  75 
chronously  therewith   is  a   motion  picture 
camera  20,  the  same  having  a  tubular  exten- 

sion 21  which  extends  into  the  tapered  cylin- 
der 15  so  that  the  lenses  of  said  camera  are 

focused  upon  the  center  of  the  housing  10.  80 
Leading  from  the  small  outer  end  of  the  cyl- 

inder 15  to  a  suitable  suction  producing  de- 
vice such  as  a  fan  is  a  tube  22. 

In  the  operation  of  my  improved  appa- 
ratus, the  camera  20  and  sound  recording  de-  85 

vice  19  are  simultaneously  operated  and  the 

object  to  be  photographed  occupies  the  hous- 
ing 10.  The  fans  14  and  suction  producing 

device  connected  to  tube  22  are  simultane- 
ously Operated,  thereby  creating  a  flow  of  90 

air  through  the  housing  10,  and  through  the 
tapered  cylinder  15,  which  air  finally  passes 
through  pipe  22  and  discharges  from  the 
suction  device  connected  thereto.  The  mo- 

tions of  the  object  within  the  housing  10  are  95 
photographically  reproduced  upon  the  film 
in  the  camera  20  and  the  sound  waves  pro- 

duced by  said  object  are  carried  through  the 
cylinder  15,  with  the  draft  of  air  through- 

out, which  sound  waves  are  concentrated  at  100 
the  small  outer  end  of  the  cylinder  15  where 

they  are  caught  by  the  receiver  1G  and  trans- 
mitted to  the  reproducer  18  through  tube  17. 

The  recorder  18  acts  directly  upon  the  wax 
cylinder  or  disk  of  the  sound  recording  de-  105 
vice,  and  thus  the  sounds  made  by  the  object 

within  the  housing  10  are  synchronously  re- 
corded with  the  pictures  made  by  the  cam- 

era 20. 
By  producing  a  current  of  air  through  the  110 
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housirg  10  and  cylinder  15  practically  all 
the  sounds  made  by  the  object  within  said 
housing  are  carried  directly  to  the  transmit- 

ter 16  and  as  the  cylinder  15  is  tapered  to- 

5  ward  its"  outer  end  these  sounds  are  con- densed so  as  to  make  a  very  clear  and  perfect 
record  upon  the  cylinder  or  disk  of  the  re- 

cording device  19. 
An  apparatus  of  my  improved  construc- 

10  tion  is  comparatively  simple,  can  be  easily 
operated  and  provides  means  whereby  mo- 

tion pictures  and  sound  records  of  absolute 
synchronism  can  be  readily  and  cheaply  pro- 
duced. 

15  If  desired  the  housing  10  can  be  con- 
structed of  glass  or  other  transparent  mate- 

rial in  order  that  pictures  can  be  taken  by 
natural  light. 

It  will  be  readily  understood  that  minor 
jj£  changes  in  the  size,  form  and  construction  of 

the  various  parts  of  my  improved  apparatus 
can  be  made  and  substituted  for  those  here-- 
in  shown  and  described,  without  departing 
from  the  spirit  of  my  invention,  the  scope  of 
which  is  set  forth  in  the  appended  claims. 

I  claim: 

1.  The  hereindescribed  method  of  syn- 
chronously making  motion  pictures  and 

sound  records,  consisting  in  synchronously 
operating  a  motion  picture  camera  and  a 
sound  recording  device,  focusing  the  camera 
on  an  object  within  a  housing  and  transmit- 

ting the  sounds  made  by  the  object  within 
the  housing  by  means  of  a  current  of  air 
which  is  gradually  condensed  during  its 
travel  from  the  housing  to  the  reproducer 
of  the  sound  recording  device. 

2.  The  hereindescribed  method  of  syn- 
chronously   making  motion    pictures    and 

40  sound  records  which  consists  in  synchro- 
nously operating  a  motion  picture  camera 

and  a  sound  recording  device,  focusing  the 
camera  on  the  object  within  a  housing,  forc- 

ing air  into  and  through  the  housing,  con- 
15  fining  the  air  delivered  to  the  housing,  and 

conveying  it  to  a  point  adjacent  to  the  sound 
recording  device  and  transmitting  the  sound 
waves  carried  by  said  air  to  the  sound  re- 

cording device. 
50  3.  In  an  apparatus  of  the  class  described, 

a  housing,  a  cylinder  connected  thereto, 
which  cylinder  tapers  toward  its  outer  end, 
a  motion  picture  camera  and  a  sound  re- 

cording device  located  adjacent  to  the  outer 
55  end  of  the  cylinder,  a  tubular  connection 

from  the  outer  end  of  the  cylinder  to  the 

sound  recording  device,  and  means  for  cre- 
ating a  current  of  air  through  the  housing 

and  cylinder. 
GO  4.  In  an  apparatus  of  the  class  described, 

an  elongated  cylinder  which  tapers  from  one 
end  to  the  other,  a  motion  picture  camera 
and  a  sound  recording  device  located  adja- 

cent to  the  small  end  of  the  cylinder,  a  con- 
€  5  nection  from  the  cylinder  to  the  reproducer 

25 

30 

3  5 

of  the  sound  recording  device,  and  means 
for  producing  a  current  of  air  through  the 
tapered  cylinder. 

5.  In  an  apparatus  of  the  class  described, 

an  elongated  cylinder  which"  tapers  from  one 
end  to  the  other,  a  motion  picture  camera 
and  a  sound  recording  device  located  adja- 

cent to  the  small  end  of  the  cylinder,  a  con- 
nection from  the  cylinder  to  the  reproducer 

of  the  sound  recording  device,  means  for 

producing  a  current  of  air  through  the  ta- 
pered cylinder,  and  a  housing  located  at  the 

large  end  of  said  cylinder. 
6.  In  an  apparatus  of  the  class  described, 

an  elongated  cylinder  which  tapers  from  one 
end  to  the  other,  a  motion  picture  camera 
and  a  sound  recording  device  located  adja- 

cent to  the  small  end  of  the  cylinder,  a  con- 
nection from  the  cylinder  to  the  reproducer 

of  the  sound  recording  device,  means  for 

producing  a  current  of  air  through  the  ta- 
pered cylinder,  a  housing  located  at  the 

large  end  of  said  cylinder,  and  means  for 
lighting  the  interior  of  said  housing. 

7.  The  combination  with  a  motion  picture 

apparatus  and  a  sound  recording  device 
which  are  adapted  to  operate  sychronously, 
of  an  elongated  tapered  tube,  the  small  end 
of  which  is  connected  to  the  reproducer  of 
the  sound  recording  device,  and  means  for 
creating  a  current  of  air  through  said  ta- 

pered tube. 
8.  The  combination  with  a  sound  record- 

ing device,  of  an  elongated  tapered  tube,  the 
small  end  of  which  is  connected  to  the  re- 

producer of  the  sound  recording  device, 
means  for  creating  a  current  of  air  through 
said  tapered  tube,  a  motion  picture  camera 
located  adjacent  to  the  sound  recording  de- 

vice, and  which  camera  and  sound  recording 

device  are  adapted  to  be  operated  synchro- nously. 

9.  In  an  apparatus  of  the  class  described, 
the  combination  with  a  motion  picture  ma- 

chine and  a  phonograph,  which  are  adapted 
to  operate  synchronously,  of  a  housing 
adapted  to  receive  objects  upon  which  the 
picture  machine  is  focused,  a  tube  leading 
from  said  housing  to  the  phonograph  and 
means  for  forcing  sound  waves  created 
within  the  housing  through  the  tube  toward 
the  phonograph. 

10.  In  an  apparatus  of  the  class  described, 
the  combination  with  a  motion  picture  ma- 

chine and  a  phonograph  which  are  adapted 
to  operate  synchronously,  of  a  housing 
adapted  to  receive  objects  upon  which  the 
picture  machine  is  focused,  a  tube  leading 
from  said  housing:  to  the  phonograph, 
means  for  artificially  lighting  the  interior 
of  the  housing  and  means  for  forcing  sound 
waves  created  within  the  housing  through 
the  tube  toward  the  phonograph. 

11.  In  an  apparatus  of  the  class  described, 
the  combination  with  a  motion  picture  ma- 
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chine  and  a  phonograph  which  are  adapted 
to  operate  synchronously,  of  a  housing 
adapted  to  receive  objects  upon  which  the 
picture  machine  is  focused,  a  tube  leading 
from  said  housing  to  the  phonograph,  and 
means  for  creating  a  current  of  air  through 
the  housing  and  tube  toward  the  phono- 
graph. 

12.  In  an  apparatus  of  the  class  described, 
the  combination  with  a  motion  picture  ma- 

chine and  a  phonograph,  which  are  adapted 
to  operate  synchronously,  of  a  housing 
adapted  to  receive  objects  upon  which  the 

picture  machine  is  focused,  a  tube  leading 
from  said  housing  to  the  phonograph,  15 
means  for  artificially  lighting  the  interior 
of  the  housing,  and  means  for  creating  a 
current  of  air  through  the  housing  and  tube 
toward  the  phonograph. 

In  testimony  whereof  I  hereunto  affix  my  20 
signature,  in  the  presence  of  two  witnesses, 
this  12th  day  of  March,  1914. 

DAVID  O.  EOYSTEE. 
Witnesses : 

Wm.  H.  Scott, 
A.  B.  Lewis. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Clinton  E.  Woods,  a 

citizen  of  the  United  States,  and  a  resident 

of  Bridgeport,  Fairfield  county,  Connecti- 
5  cut,  have  invented  a  new  and  useful  Im- 

provement in  Talking-Machines,  which  in- 
vention is  fully  set  forth  in  the  following- 

specification. 
My  invention  relates  to  the  sound-con- 

10  veyer  employed  in  talking-machines  for  con- 
necting the  sound-box  with  the  amplifying 

horn.  This  conveyer  is  frequently  referred 
to  in  the  art  as  a  "  tone-arm  ". 

One  object  of  the  invention  is  to  produce 
l  5  a  tone-arm  that  is  correctly  designed,  from 

an  acoustical  point  of  view,  and  with  a  con- 
tinuous and  unobstructed  passage-way  for 

the  sound-waves  from  the  vibrating  dia- 
phragm to  the  horn. 

20  Another  object  is  the  production  of  a  tone- 
arm  which  shall  be  free  from  vibration  and 

free  from  rattling  of  the  parts,  yet  capable 
of  universal  movement. 
A  further  object  is  the  production  of  a 

25  standardized  tone-arm, — that  is,  one  which 
can  be  used  to  equal  advantage  on  a  "  visible 
horn  "  machine  or  a  "  concealed  horn  "  ma- 

chine,— at  the  same  time  being  simple  and 
efficient  in  construction,   and   attractive   in 

30   appearance. 
The  invention  will  be  best  understood  by 

reference  to  the  accompanying  drawings,  in 
which — 

Figure  1  is  a  side  view  of  a  portion  of  the 

35  so-called  "tone-arm"  or  sound-conveyer, 
mounted  for  use  with  a  "  concealed  horn  " 
talking  -  machine  so-called,  showing  the 
mounting  therefor  in  vertical  section;  Fig.  2 
is  an  end  view  of  the  same,  looking  from  the 

40  right  of  Fig.  1.  and  partly  in  section;  Fig. 
3  is  a  plan  view  of  Fig.  1,  partly  in  horizon- 

tal section ;  Fig.  4  is  a  side  view  showing  the 
tone-arm  in  connection  with  a  "visible  horn" 
machine;    and   Fig.   5   is   a   sectional   view 

45   shoATing  details. 
Referring  to  Figs.  1-3,  1  represents  the 

stationary  member,  shown  as  a  vertical  tube 
or  sleeve  having  a  horizontal  flange  2,  and 
adapted  to  be  secured  upon  the  supporting 

50  shelf  of  the  cabinet  (or  upon  the  base-plate 
of  the  talking-machine),  to  communicate 
with  the  smaller  end  of  the  usual  stationary 

sound-conveyer  or  "  horn  "  contained  within 
the  cabinet  (but  not  shown).    3  is  the  tubu- 

lar intermediate  member  or  elbow,  having  55 
the  reduced  portion  4  fitting  snugly  within 
the  bore  of  the  stationary  member  1,  and 
having  the  shoulder  5  resting  upon  the  up- 

per end  of  the  same.  6  is  a  horizontal  slot 
in  the  reduced  portion  4,  and  7  a  set-screw  60 
carried  by  the  stationary  member  and  en- 

tering said  slot  to  limit  the  axial  movement 
of  the  elbow,  and  also  serving  to  prevent 
withdrawal  thereof.  8  is  the  swinging 

sound-con  veyer  or  "  tone-arm  ",  having  the  65 
proper  taper,  and  carrying  at  its  outer  end 
any  suitable  sound-box  (not  shown),  and  at 
its  inner  end  curved  (in  a  horizontal  plane) 
to  present  the  elbow  9.  This  elbow  9  is 
swiveled  to  the  intermediate  elbow  3  so  as  70 

to  swing  in  a  vertical  plane,  so  that  by  rea- 
son of  this  joint  and  the  swiveling  of  the  in- 

termediate member  in  the  stationary  mem- 
ber 1,  the  sound-box  can  have  universal 

movement.  75 

More  specifically,  the  tone-arm  and  the  in- 
termediate member  are  telescoped  and  are 

detachably  connected  by  a  breech-lock  or 
bayonet-joint  coupling,  in  which  10 — 10  rep- 

resent an  interrupted  radial  flange  carried  80 
by  the  reduced  cylindrical  portion  11  of  the 
elbow  9  to  constitute  the  male  member ;  and 
12  (Fig.  3)  is  the  interrupted  internal  flange 
carried  by  the  elbow-member  3  to  provide  an 
annular  groove,  thus  constituting  the  female  85 
member  for  receiving  the  interrupted  flange 
10.  The  end-face  of  the  reduced  portion  11 
is  cut  away  at  13,  to  receive  the  tapered  stop- 
pin  14  which  projects  from  the  set-screw  15 
carried  by  the  intermediate  member  3.  Dia-  90 
metrically  opposite  this  cut-away  13,  is  a 
similar  cut-away  16,  for  the  purpose  to  be 
described  later. 

17  is  a  thin  piece  of  spring  material  arcu- 
ate in  form  and  preferably  a  complete  an-  95 

nulus,  secured,  as  by  screws  18,  upon  the 
end-face  of  the  reduced  portion  11,  concen- 

tric therewith,  and  adapted  to  bear  upon  the 
tapered  stop-pin  14,  to  prevent  anv  looseness 
of  parts  and  consequent  rattle.    By  turning  100 
the  set-screw  15  in  or  out,  the  tensioned  en- 

gagement between  the  spring  17  and  the 
stop-pin  14  can  be  properly  adjusted,  the 
tone  -  arm    and    the    intermediate    member 
being  drawn  toward  each  other  when  the  105 
stop-pin  is  forced  inwardly. 

It  will  be  observed  that  the  spring  17  is 
of   the   cantaliver  type.     By   a   cantaliver 
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spring  is  meant  one  which  is  rigidly  con- 
nected at  one  or  more  points  to  the  member 

which  carries  it  and  which  projects  from 
the  point  or  points  of  connection,  the  pro- 

l  jecting  part  having  lateral  engagement  with 
another  member.  The  efficacy  of  a  canta- 
liver  spring  is  dependent  not  only  on  its 
own  resiliency,  but  also  on  the  rigidity  of 
its  connection  to  its  support.     In  the  pres- 

10  ent  instance,  the  annular  spring  17  is  rigidly 
connected  to  the  portion  11  of  the  elbow  9 
by  the  two  screws  18  and  from  the  screws 
it  projects  transversely  to  the  side  of  the 
elbow  where  it  is  lateral^  engaged  by  the 

15  pin  14. 
It  will  be  observed  that  there  is  a  contin- 

uous and  uninterrupted  passageway  from 
the  sound-box — through  the  tone-arm,  the 
intermediate  elbow,  and  the  stationary  mem- 

20  ber — into  the  stationary  horn;  and  that 
there  are  no  projections  (of  fastening-de- 

vices or  the  like)  into  this  passageway,  nor 
are  there  any  such  external  projections. 
Furthermore,  owing  to  the  fewness  of  parts 

25  and  their  simplicity  of  construction  and  di- 
rectness of  connection,  and  the  consequent 

absence  of  rattle,  the  present  construction 
permits  dispensing  with  the  soft-rubber  in- 

sulation heretofore  commonly  employed  in 
30  connecting  the  sound-box  to  the  tone-arm. 

Indeed,  the  sound-box  may  be  made  integral 
with,  or  secured  directly  and  rigidly  to,  the 
end  of  the  tone-arm. 

Referring  now  to  Fig.  4,  20  represents  the 
35  supporting  -  bracket  commonly  employed  in 

"  visible  horn  "  machines,  to  which  any  suit- 
able horn  21  is  secured  in  any  convenient 

usual  manner.  The  same  intermediate  elbow 
3  has,  however,  been  turned  upside  down, 

40  and  its  reduced  portion  4  is  journaled  within 
the  bracket,  so  that  the  elbow  itself  depends 
therefrom.  The  set-screw  15  has  been  re- 

tracted, so  as  to  permit  the  tone-arm  8  to  be 
SAvung  through  an  angle  of  180°  in  order  to 

45  bring  the  sound-box  and  its  st}dus  into 
proper  position;  and  the  set-screw  15  has 
then  been  restored  to  place,  engaging  with 
the  second  cut-away  16.  In  short,  by  means 
of  the  present  invention  the  tone-arms  and 

50  the  intermediate  elbows  are  standardized 
and  can  be  put  in  stock,  ready  for  use  as 

desired,  either  upon  the  "  concealed  horn  " 
machines  or  upon  the  "  visible  horn  "  ma- 

chines, which  greatly  simplifies  and  cheap- 
"5  ens  manufacturing- operations.  And,  in 

either  service,  the  structure  is  of  the  greatest 
efficiency. 

I  have  thus  described  my  invention  with 
considerable  detail,  but  only  for  the  sake  of 

GC  clearness,  since  my  invention  is  not  limited 
to  the  details  of  construction  and  arrange- 

ment above  set  forth,  but  may  be  modified 
considerably  without  departing  from  the 
spirit  of  the  invention.     For  instance,  the 

65  male  and  female  coupling  -  members  might 

be  mutually  transposed,  or  some  other  form 
of  coupling  employed;  the  anti -  rattling 
spring  17  might  be  dispensed  with  alto- 

gether ;  or  some  other  anti-rattler  employed ; 
and  other  changes  made  without  departing  70 
from  the  broad  invention. 

Having  thus   described  my   invention,   I 

claim : — 1.  In  a  tone-arm  for  talking  machines,  a 
vertical  member  having  a  horizontally  ex-   7  s 
tending  elbow,  a  horizontal  member  having 
a  horizontally  extending  elbow,  a  bayonet- 
joint  connection  between  said  horizontally 
extending  members,  and  a  cantaliver  spring 
mounted  on  one  of  said  members  and  bear-  80 
ing  against  the  other,  the  tendency  of  said 
spring  being  to  force  said  members  toward 
each  other. 

2.  In  a  tone-arm  for  talking  machines,  the 
combination  of  a  vertical  member  having  a  85 
horizontally  extending  elbow  and  a  horizon- 

tal member  having  a  corresponding  horizon- 
tally extending  elbow,  one  of  said  elbow 

members  having  interiorly  formed  bayonet- 
joint  elements  and  the  other  elbow  member  90 

having  corresponding  bayonet -joint  mem- 
bers on  the  reduced  end  thereof,  and  a 

spring  mounted  on  said  reduced  end  and 
bearing  against  the  other  member. 

3.  In  a  tone-arm  for  talking  machines,  the   95 
combination  of  a  vertical  member  having  a 
horizontally  extending  elbow  and  a  horizon- 

tal member  having  a  corresponding  horizon- 
tally  extending  elbow,   one   of  said   elbow 

members  having  interiorly  formed  bayonet-    10: 
joint  elements  and  the  other  elbow  member 

having   corresponding   bayonet- joint   mem- 
bers on  the  reduced  end  thereof,  a  spring 

mounted  on  said  reduced  end  and  bearing 
against  the  other  member,  and  means  for   10? 
adjusting  the  tension  of  said  spring. 

4.  In  a  tone-arm  for  talking  machines,  a 
vertical  member,  a  horizontal  member,  a 
spring  mounted  on  one  of  said  members, 
and  means  mounted  on  the  other  member  iir 

and  projecting  between  said  spring  and  the 
member  on  which  said  spring  is  mounted, 
said  means  being  adjustable  to  force  said 
members  toward  each  other. 

5.  In  a  tone-arm  for  talking  machines,  a   lis 
vertical  member,  a  horizontal  member,  a  cir- 

cular spring  mounted  on  one  of  said  mem- 
bers, and  means  mounted  on  the  other  mem- 

ber and  projecting  between  said  spring  and 
the  member  on  which  said  spring  is  mount-   120 
ed,  said  means  being  adjustable  to  force  said 
members  toward  each  other. 

G.  In  a  tone-arm  for  talking  machines,  a 
vertical  member,  a  horizontal  member,  a 
cantaliver  spring  mounted  on  one  of  said  125 
members,  and  a  pin  mounted  on  the  other 

and  engaging  said  spring,  said  pin  being  ad- 
justable to  draw  said  members  toward  each 

other. 

7.  In  a  tone-arm  for  talking  machines,  a  13C 
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vertical  member  having  a  horizontally  ex- 
tending elbow,  a  horizontal  member  having 

a  horizontally  extending  elbow,  a  cantaliver 

spring  mounted  on  one  o'f  said  members,  and 
5  a  pin  mounted  on  the  other  and  engaging 

said  spring. 
8.  In  a  tone-arm  for  talking  machines,  a 

vertical  member  having  a  horizontally  ex- 
tending elbow,  a  horizontal  member  having 

10  a  horizontally  extending  elbow,  a  circular 
spring  mounted  on  one  of  said  members,  and 
a  pin  mounted  on  the  other  and  engaging 
said  spring. 

9.  In  a  tone-arm  for  talking  machines,  a 
15  vertical  member  having  a  horizontally  ex- 

tending elbow,  a  horizontal  member  having 
a  horizontally  extending  elbow,  a  spring 
mounted  on  one  of  said  members,  and  a 
tapering  pin  mounted  on  the  other  and  en- 

20  gaging  said  spring. 
10.  In  a  tone-arm  for  talking  machines,  a 

vertical  member,  a  horizontal  member,  and 
means  for  forcing  said  members  toward 
each   other  including  an  element  mounted 

25  on  one  member  and  a  device  mounted  on  the 
other  member  and  projecting  between  said 
element  and  the  member  on  which  it  is 
mounted. 

11.  In  a  tone-arm  for  talking  machines, 
t>u  a  vertical  member,  a  horizontal  member,  and 

means  for  forcing  said  members  toward  each 
other  including  an  element  mounted  on  one 
member  and  an  adjustable  device  mounted 
on  the  other  member  and  projecting  between 

35  said  element  and  the  member  on  which  it  is 
mounted. 

VI.  In  a  tone-arm  for  talking  machines,  a 
vortical  member  having  a  horizontally  ex- 

tending elbow,  a  horizontal  member  having 
40  a  horizontally  extending  elbow,  a  bayonet- 

joint  connection  between  said  horizontally- 
extending  members,  and  means  for  forcing 
saifl  members  toward  each  other  including 
an  element  mounted  on  one  member  and  an 

45  adjustable  device  mounted  on  the  other 
member  and  projecting  between  said  ele- 

ment and  the  member  on  which  it  is  mounted. 

13.  In  a  tone-arm  for  talking  machines,  a 
vertical  member,  a   horizontal  member,  an 

50  annulus  mounted  on  one  of  said  members, 
and  means  mounted  on  the  other  member 
and  projecting  between  said  annulus  and  the 
member  on  which  it  is  mounted,  said  means 
being  adjustable  to  force  said  members  to- 

55   ward  each  other. 

14.  In  a  tone-arm  for  talking  machines,  a 
vertical  member,  a  horizontal  member,  an 
annulus  mounted  on  one  of  said  members, 
and  a  tapering  pin  mounted  on  the  other 

60  member  and  projecting  between  said  annu- 
lus and  the  member  c£\  which  it  is  mounted, 

said  pin  being  adjustable  to  force  said  mem- 
bers toward  each  other. 

15.  In  a  tone-arm  for  talking  machines,  a 
65  vertical  member  having  a  horizontally  ex- 

tending elbow,  a  horizontal  member  having 
a  horizontally  extending  elbow,  a  bayonet- 
joint  connection  between  said  horizontally 
extending  members,  a  spring  mounted  on 
one  of  said  members,  and  means  mounted  70 
on  the  other  member  projecting  between  said 
spring  and  the  member  on  which  said  spring 
is  mounted,  said  means  being  adjustable  to 
force  said  members  toward  each  other. 

16.  In  a  tone-arm  for  talking  machines,  a  75 
vertical  member  having  a  horizontally  ex- 

tending elbow,  a  horizontal  member  having 
a  horizontally  extending  elbow,  a  bayonet- 
joint  connection  between  said  horizontally 
extending  members,  a  spring  mounted  on  go 
one  of  said  members,  and  a  tapering  pin 
mounted  on  the  other  member  projecting  be- 

tween said  spring  and  the  member  on  which 
said  spring  is  mounted,  said  pin  being  ad- 

justable to  force  said  members  toward  each  85 
other. 

17.  In  a  tone-arm  for  talking  machines,  a 
vertical  member  having  a  horizontally  ex- 

tending elbow,  a  horizontal  member  having 
a  horizontally  extending  elbow,  a  bayonet-  90 
joint  connection  between  said  horizontally 
extending  members,  an  annulus  secured  to 
one  member,  and  means  mounted  on  the 
other  member  projecting  between  said  annu- 

lus and  the  member  on  which  it  is  mounted,  95 
said  means  being  adjustable  to  force  said 
members  toward  each  other. 

18.  In  a  tone-arm  for  talking  machines, 
the  combination  of  vertical  and  horizontal 

hollow  sound-conveying  members,  one  of  the  100 
said  members  having  an  elbow  detachably 
telescoped  within  the  other  and  the  two 
members  together  providing  a  single  con- 

tinuous sound-passage,  and  a  spring  located 
inside  the  tone-arm  and  outside  the  sound-  105 
passage  therethrough,  the  said  spring  engag- 

ing the  end  of  the  said  elbow  and  bearing 
against  the  ether  member,  thereby  serving 
to  press  the  elbow  endwise  relatively  to  the 
other  member  thus  preventing  rattling.  no 

19.  In  a  tone-arm  for  talking  machines, 
the  combination  of  vertical  and  horizontal 

hollow  sound-conveying  members,  one  of  the 
said  members  being  detachably  telescoped 
within  the  other  and  the  two  members  to-  115 
gether  providing  a  single  continuous  sound- 
passage,  and  a  cantaliver  spring  located  in- 

side the  tone-arm  and  connected  to  one  of 
said  members  and  bearing  against  the  other 
member.  120 

20.  In  a  tone-arm  for  talking  machines, 
the  combination  of  a  vertical  member  hav- 

ing a  horizontally  extending  elbow,  a  hori- 
zontal member  having  a  horizontally  extend- 

ing elbow  horizontally  pivoted  to  the  first  125 
said  elbow,  and  a  cantaliver  spring  mounted 
on  one  of  said  elbows  and  bearing  against 
the  other  elbow. 

21.  In  a  tone-arm  for  talking  machines, 
the  combination  of  a  vertical  member  hav-  130 
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ing  a  horizontally  extending  elbow,  a  hori- 
zontal member  having  a  horizontally  ex- 

tending elbow  horizontally  pivoted  to  the 
first  said  elbow,  one  of  said  elbows  being 

5  provided  with  a  circumf erentially  extending 
slot,  a  spring  mounted  on  the  slotted  elbow, 
and  a  pin  mounted  on  the  other  elbow  in 
engagement  with  the  spring  and  extending 
into  the  slot  and  adapted  to  engage  either 

10  end  thereof  to  limit  relative  movement  be- 
tween the  elbows. 

22.  In  a  tone-arm  for  talking  machines, 
the  combination  of  a  vertical  member  hav- 

ing a  horizontally  extending  elbow,  a  hori- 
1 5  zontal  member  having  a  horizontally  extend- 

ing elbow  horizontally  pivoted  to  the  first 
said  elbow,  one  of  said  elbows  being  pro- 

vided with  a  circumferentially  extending 
slot,  an  arcuate  spring  carried  by  the  slotted 

20  elbow  and  connected  thereto  at  widely  sepa- 
rated points,  and  a  pin  mounted  on  the  other 

elbow  in  engagement  with  the  spring  be- 
tween the  said  points  of  connection  and  ex- 

tending into  the  slot  and  adapted  to  engage 
25  either  end  thereof  to  limit  relative  move- 

ment between  the  elbows. 

23.  In  a  tone-arm  for  talking  machines, 
the  combination  of  a  vertical  member  hav- 

ing a  horizontally  extending  elbow,  a  hori- 
30  zontal  member  having  a  horizontally  ex- 

tending elbow  horizontally  pivoted  to  the 
first  said  elbow,  one  of  said  elbows  being 
provided  with  two  diametrically  opposite 
circumferentially  extending  slots,  a  spring 

35  mounted  on  the  slotted  elbow,  and  a  pin 
mounted  on  the  other  elbow  in  engagement 
with  the  spring  and  adapted  to  extend  into 
either  slot  and  engage  either  end  thereof 
to  limit  relative  movement  between  the  el- 

40  bows. 

24.  In  a  tone-arm  for  talking  machines, 
the  combination  of  a  vertical  member  hav- 

ing a  horizontally  extending  elbow,  a  hori- 
zontal member  having  a  horizontally  ex- 

45  tending  elbow  horizontally  pivoted  to  the 
first  said  elbow,  one  of  said  elbows  being 
provided  with  two  diametrically  opposite 
circumferentially  extending  slots,  an  annu- 

lar spring  carried  by  the  slotted  elbow  and 
50  connected  thereto  at  diametrically  opposite 

points  between  the  slots,  and  a  pin  mounted 
on  the  other  elbow  in  engagement  with  the 
spring  and  adapted  to  extend  into  either 
slot  and  engage  either  end  thereof  to  limit 

55  relative  movement  between  the  elbows. 
25.  The  combination  of  a  sound-box,  a 

normally  horizontal  element  connected  at 
one  end  with  the  sound-box  and  provided  at 
the  other  end  with  a  horizontal  elbow,  a 

vertical  member  having  at  one  end  an  elbow  60 
horizontally  pivoted  to  the  said  horizontal 
elbow  and  at  the  other  end  one  element  of 
a  journal  bearing,  whereby  the  said  member 
may  be  turned  downward  or  upward  rela- 

tively to  the  horizontal  member  and  be  piv-  65 
otally   connected   with   a  horn  below  or   a 
horn  above  the  horizontal  member,  and  in- 
terengaging  stop  means  on  the  two  elbows 
operable  to  limit  relative  movement  thereof 
with  the  vertical  member  extending  either  70 
upward  or  downward  as  aforesaid. 

26.  The  combination  of  a  sound-box,  a 
normally  horizontal  element  connected  at 
one  end  with  the  sound-box  and  provided 
at  the  other  end  with  a  horizontal  elbow.  75 

a  vertical  member  having  at  one  end  an  el- 
bow horizontally  pivoted  to  the  said  hori- 

zontal elbow  and  at  the  other  end  one  ele- 
ment of  a  journal  bearing,  whereby  the  said 

member  may  be  turned  downward  or  up-  80 
ward  relativelv  to  the  horizontal  member 

and  be  pivotally  connected  with  a  horn  be- 
low or  horn  above  the  horizontal  member, 

one  of  the  said  elbows  being  provided  with 
two  oppositely  disposed  circumferentially  85 
extending  slots,  and  a  pin  on  the  other  elbow 
adapted  to  engage  either  of  the  said  slots  to 
limit  relative  movement  between  the  elbows 
with  the  vertical  member  extending  either 
upward  or  downward  as  aforesaid.  90 

27.  The  combination  of  a  sound-box,  a 
normally  horizontal  element  connected  at 
one  end  with  the  sound-box  and  provided  at 
the  other  end  with  a  horizontal  elbow,  a  ver- 

tical member  having  at  one  end  an  elbow  95 
horizontally  pivoted  to  the  said  horizontal 
elbow  and  at  the  other  end  one  element  of 

a  journal  bearing,  whereby  the  said  member 
may  be  turned  downward  or  upward  rela- 

tively to  the  horizontal  member  and  be  piv-  100 
otally  connected  with  a  horn  below  or  a  horn 
above  the  horizontal  member,  one  of  the  said 
elbows  being  provided  with  two  oppositely 
disposed  circumferentially  extending  slots, 
a  pin  on  the  other  elbow  adapted  to  engage  105 
either  of  the  said  slots  to  limit  relative  move- 

ment between  the  elbows  with  the  vertical 

member  extending  either  upward  or  down- 
ward as  aforesaid,  and  an  annular  spring 

connected  to  the  slotted  member  and  engag-  110 
ing  the  pin. 

In  testimony  whereof,  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. CLINTON  E.  WOODS. 
Witnesses : 

John  S.  Griffith, 
Lauretta  T.  Neal. 

Copies  of  this  patent  may  be  obtainsd  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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INVEI INVENTOR 
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UNITED  STATES  PATENT  OFFICE. 
HARRY  B.  GREENE,  OF  HASBROUCK  HEIGHTS.  NEW  JERSEY,  ASSIGNOR  TO  THE  AEOLIAN 

COMPANY,  A  CORPORATION  OF  CONNECTICUT. 

DESIGN  FOR  A  CABINET  FOR  PHONOGRAPHS. 

48,311 .  i-Roificaticn  for  resign.  J  atented  E  ec.  21, 1915. 

Application  filed  May  12.  1915.     Serial  No.  27.710.     Term  of  patent  14  years. 

1  ,  all  whom  it  may  concern: 
■  it  known  that  I,  Harry  B.  Greene, 

a  citizen  of  the  United  States,  residing  in 
brouck  Heights,  Bergen  county,  and 

State  of  New  Jersey,  have  invented  a  new. 

original,  and  ornamental  Design  for  Cabi- 
nets for  Phonographs,  of  which  the  follow- 

;ng  is  a  specification,  reference  being  had  to 
the  accompanying  drawing,  forming  part 
thereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net for  phonographs  illustrating  my  new design. 

I  chum: 

The  ornamental  design  for  a  cabinet  for  a 
phonograph  substantially  as  shown. 

In  testimony  whereof  I  have  hereunto 
signed  this  specification. 

HARRY  B.  GREENE. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the   "  Commissioner  of  Patents, 

Washington,  D.  C." 
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48,312. 

DESIGN. 
H.  B.  GREENE. 

CABINET  FOR  PHONOGRAPHS. 

APPLICATION    FILED    MAY  12,  1915. 

Patented  Dec.  21, 1915. 

BY ft 

INVENTOR. 

ATTORNEY. 

HE  NOKRIS  PETERS  CO.,  PHOTO-UTHO.,  WASmNC7VN„-*h-0 





UNITED  STATES  PATENT  OFFICE. 
HARRY  B.  GREENE,  OF  HASBROUCX  HEIGHTS  NEW  JERSEY,  ASSIGNOR  TO  THE  AEOLIAN 

COMPANY,  A  CORPORATION  OF  CONNECTICUT. 

DESIGN  FOR  A   JABINET  FOR  PHONOGRAPHS. 

48,312. Speeificaffion  for  Design.  Patented  B  CO.  21,  1915. 

Application  filed  May  12,  1915.     Serial  No.  27,711.     Term  of  patent  14  years. 

To  all  whom  tt  may  concern: 
Be  it  known  that  I,  Harrt  B.  Greene, 

a  citizen  cf  the  Unite;l  States,  residing  in 
Hasbrouck  Heights,  Bergen  county,  and 
State  of  New  Jersey,  have  invented  a  new, 
original,  and  ornamental  Design  for  Cabi- 

nets for  Phonographs,  of  which  the  follow- 
ing is  a  specification,  reference  be-ing  had  to 

the  accompanying  drawing,  forming  part 
thereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net for  phonographs  illustrating  my  new 

design. 
I  claim : 

The  ornamental  design  for  a  cabinet  for  a 
phonog  bstantially  as  shown. 

In  testimony  whereof  I  have  hereunto 
signed  this  specification. 

HARRY  B.  GREENE. 

Copies  of  this  patent  may  be  obtained  for.  five  cents  each,  by  addressing  the   "  Commissioner  of  Patents, 

Washington,  D.  C." 
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DESIGN. 
H.  B.  GREENE. 

CABINET  FOR  PHONOGRAPHS. 

APPLICATION    FILED    MAY  12,   1915. 

Patented  Dec.  21, 1915. 

BY 

INVENTOR 

fa^fii'/U 
ATTORNEY 

THE  NORKIS  PETERS  CO..  PHOTO-UTHO..  WAS
HtNCTON.  D.  CI 





UNITED  STATES  PATENT  OFFICE. 

HARRY  B.  GREENE,  OF  HASBROUCK  HEIGHTS,  NEW  JERSEY,  ASSIGNOR  TO  THE  AEOLIAN- 
COMPANY,  A  CORPORATION  OF  CONNECTICUT. 

DESIGN  FOR  A  CABINET  FOR  PHONOGRAPHS. 

48,313. specification  for  resign.  Patented  Dee.  21,  1915. 

Application  filed  May  12,  1915.     Serial  No.  27,712.     Term  of  patent  14  years. 

To  all  it  may  concern: 
Be  it  known  that  I,  Harry  B.  Greene,  a 

citizen  of  the  United  States,  residing  in 
Hasbrouck  Heights,  Bergen  c  unty,  and 
State  of  New  Jersey  ha v4  invented  a  new, 
original,  and  ornamental  Design  for  C  1) 
nets  for  Phonographs,  of  which  the  follow- 

ing is  a  specification,  reference  being  had  to 
the  accompanying  drawing,  forming  part 
thereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net for  phonographs  illustrating  my  new design 

I  claim: 
ie  ornamental  design  for  a  cabinet  for 

Ponograph  substantially  as  shown. 
In   testimony    whereof   I    have   hereunto 

signed  this  .specification. 

HARRY  B.  GREENE. 

Copies  of  this  patent  may  be  o-tainsd  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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48,314. 

DESIGN. 
H.  B.  GREENE. 

CABINET  FOR  PHONOGRAPHS. 

APPLICATION    FILED    MAY  12,   1915. 

Patented  Dec.  21, 1915. 

INVENTOR 

f^uJ3. 

BY*""""  v/t£6*U 

ATTORNEY 

THE  MORRIS  PETERS  CO..  PHOTO-UTHO..  WASHINGTON,  p.  C. 





UNITED  STATES  PATENT  OFFICE. 

HARRY  B.  GREENE,  OF  HASBROTJCK  HEIGHTS,  NEW  JERSEY,  ASSIGNOR  TO  THE  AEOLIAN- 
COMPANY,  A  CORPORATION  OF  CONNECTICUT. 

DESIGN  FOR  A  CABINET  FOR  PHONOGRAPHS. 

48,314. Specification  for  Design.  Patented  Dec.  21,  1915. 

Application  filed  May  12,  1915.     Serial  No.  27,713.     Term  of  patent  14  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Harry  B.  Greene,  a 

citizen  of  the  United  States,  residing  in 
Hasbrouck  Heights,  Bergen  county,  and 
State  of  New  Jersey,  have  invented  a  new, 
original,  and  ornamental  Design  for  Cabi- 

nets for  Phonographs,  of  which  the  follow- 
ing is  a  specification,  reference  being  had  to 

the  accompanying  drawing,  forming  part 
thereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net for  phonographs  illustrating  my  new 

design. 
I  claim : 
The  ornamental  design  for  a  cabinet  for  a 

phonograph  substantially  as  shown. 
In  testimony  whereof  I  have  hereunto 

signed  this  specification. 

HARRY  B.  GREENE. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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48,315. 

DESIGN. 
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APPLICATION    FILED    MAY  f2,  t915. 

Patented  Dec.  21, 1915. 

INVENTOR. 

BY 
yfa*AAp</d.V<l££*uL 

'ATTORNEY, 

-.  NORR/S  PETBKS  CO..  PHOTO
-UTHO..  WASH.HGTO*.  U.  .

 





UNITED  STATES  PATENT  OFFICE. 
HARRY  B.  GREENE,  OF  HASBROUCK  HEIGHTS,  NEW  JERSEY,  ASSIGNOR  TO  THE  AEOLIAN 

COMPANY,  A  CORPORATION  OF  CONNECTICUT. 

DESIGN  FOR  A  CABINET  FOR  PHONOGRAPHS. 

48,315. Specification  for  Design.  Patented  Dee.  21,  1915. 

Application  filed  May  12.  1915.     Serial  No.  27.714.     Term  of  patent  14  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Harry  B.  Greene,  a 

citizen  of  the  United  States,  residing  in 
Hasbrouck  Heights,  Bergen  county,  and 
State  of  New  Jersey,  have  invented  a  new. 
original,  and  ornamental  Design  for  Cabi- 

nets for  Phonographs,  of  which  the  follow- 
ing is  a  specification,  reference  being  had  to 

the  accompanying  drawing,  forming  part 
thereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net for  phonographs  illustrating  my  new  de- 

sign. 
I  claim : 

The  ornamental  design  for  a  cabinet  for  a 
phonograph  substantially  as  shown. 

In  testimony  whereof  I  have  hereunto 
signed  this  specification. 

HARRY  B.  GREENE. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents 
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Patented  Dec.  21, 1915. 

fHE  NORMS  PETERS  C
O. 

INVENTOR. 

BY 
JttiAAAy/5.  yiCt>v*JL- 

} ATTORNEY. 

PHOTO-UTHO..  WASHINGTON
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UNITED  STATES  PATENT  OFFICE. 
HAREY  B.  GREENE,  OE  EASBEOUCK  HEIGHTS.  NEW  JERSEY,  ASSIGNOR  TO  THE  AEOLIAN 

COMPANY,  A  C  :  RP  OR  &  .TI  'IT      FCC  NITE  DTI  3  "r". 

DESIGN  FOR U  P7"  ET  FOR  P.HCNCGRAPHS. 

48,316. Specification  for  Design.  tented  Dec.  21,  1915. 

Application  file"  May  12,  1915.     Serial  He.  27,715.     Term  cf  patent  14  years, 

To  all  whom  it  may  concern: 
;t  known  that  I,  Hasrt  B.  Greene,  a 

on   of   the   United   States,   residing  in 

brouck    Heights,    Bergen    count}'',    and 
state  of  New   Jersey,  have  invented  a  new, 

inal,  and  ornamental  Design  for  Cabi- 
nets for  Phonographs   of  which  the  follow- 

ing- is  a  specification,  reference  being  had  to 
the   accompanying  drawing,   forming   part 
thereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net for  phonographs  illustrating  my  new design 

I  claim: 

The  ornamental  design  for  a  cabinet  for  a 
phonograph  substantially  as  shown. 

In  testimony  whereof  I  have  hereunto 
signed  this  specification. 

HARRY  B.  GREENE. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  2.  C." 
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UNITED  STATES  PATENT  OFFICE. 
HARRY  B.  GREENE,  OF  HASBROTJCK  HEIGHTS,  NEW  JERSEY,  ASSIGNOR  TO  THE  AEOLIAN 

COMPANY,  A  CORPORATION  OE  CONNECTICUT. 

DESIGN  EOR  A  CABINET  FOR  PHONOGRAPHS. 

48,317. Specification  for  Design.  Patented  Dec.  21,  1915. 

Application  filed  May  12,  1915.     Serial  No.  27,716.     Term  of  patent  14  years. 

2b  all  whom  it  may  concern: 
Be  it  known  that  I,  Harry  B.  Greene,  a 

citizen  of  the  United  States,  residing  in 
Hasbrouck  Heights,  Bergen  county,  and 
State  of  New  Jersey,  have  invented  a  new, 
original,  and  ornamental  Design  for  Cabi- 

nets for  Phonographs,  of  which  the  follow- 
ing is  a  specification,  reference  being  had 

to  the  accompanying  drawing,  forming  part 
thereof. 

The  figure  is  a  perspective  view  of  a  cabi- 
net for  phonographs  illustrating  my  new 

design. 
I  claim : 

The  ornamental  design  for  a  cabinet  for 
a  phonograph  substantially  as  shown. 

In  testimony  whereof  I  have  hereunto 
signed  this  specification. 

HARRY  B.  GREENE. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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48,325. 

DESIGN. 

A.  W.  MENNS. 

PHONOGRAPH  CABINET. 
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Patented  Dec.  21, 1915. 
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UNITED  STATES  PATENT  OFFICE. 
ALBERT  W.  MENlfS,  OF  MAKDEN,  MASSACHUSETTS,  ASSIGNOR  TO  OPERATONE  PHONO- 

GRAPH COMPANY,  OF  BOSTON,  MASSACHUSETTS,  A  CORPORATION  OF  MAINE. 

DESIGN  FOR  A  PHONOGRAPH-CABINET. 

48,325, Specification  for  Design.  Patented  Dec.  21, 1915. 

Application  filed  June  9,  1915.     Serial  No.  33,185.     Term  of  patent  3J  years. 

To  all  tchom  it  may  concern: 
Be  it  known  that  I,  Albert  W.  Menns,  a 

citizen  of  the  United  States,  residing  at  Mai- 
den, in  the  county  of  Middlesex  and  Com- 

monwealth of  Massachusetts,  have  invented 
a  new,  original,  and  ornamental  Design  for 
a  Phonograph-Cabinet,  of  which  the  follow- 

ing is  a  specification,  reference  being  had  to 
the  accompanying  drawing,  forming  a  part 
thereof. 

Figure  1  is  a  front  perspective  view;  and 
Fig.  2  is  a  side  view  of  my  improved  phono- 

graph cabinet  design. 
I  claim: 
The  ornamental  design  for  a  phonograph 

cabinet  as  shown. 
ALBEET  W.  MENNS. 

Witnesses : 
Clyde  L.  Rogers, 
Louise  A.  Jordan. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
ALFRED    SHALES,    OF   WABAN,    MASSACHUSETTS,    ASSIGNOR   TO    OPERATONE    PHONO- 

GRAPH COMPANY,  OF  BOSTON,  MASSACHUSETTS,  A  CORPORATION  OF  MAINE. 

DESIGN  FOR  A  PHONOGRAPH-CABINET. 

48,330. Specification  for  Design.  Patented  Dec.  21,  1915. 

Application  filed  August  3,  1915.     Serial  No.  43,473.     Term  of  patent  14  years. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alfred  Shales,  a 

citizen  of  the  United  States,  residing  at 
Waban  in  the  county  of  Middlesex  and 
Commonwealth  of  Massachusetts,  have  in- 

vented a  new,  original,  and  ornamental  De- 
sign for  a  Phonograph-Cabinet,  of  which 

the  following  is  a  specification,  reference 
being  had  to  the  accompanying  drawing, 
forming  a  part  thereof. 

Figure  1  is  a  side  view  in  perspective  of  a 
phonograph  cabinet  showing  my  new  de- 

sign ;  and  Fig.  2  is  an  end  view  in  perspec- 
tive thereof. 

I  claim: 
The  ornamental  design  for  a  phonograph 

cabinet  as  shown. 

ALFRED  SHALES. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

'  Commissioner  of  Patents. 
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UNITED  STATES  PATENT  OFFICE. 
WILBURN  IT.  DENNISON,  OF  MERCHANTVILLE  BOROUGH,  NEW  JERSEY,  ASSIGNOR  TO 

VICTOR  TALKING  MACHINE  COMPANY,  A  CORPORATION  OF  NEW  JERSEY. 

SOUND-BOX. 

1,165,395. Specification  of  Letters  Patent.  Patented  Dec.  28, 1915. 

Application  filed  August  30, 1907.     Serial  No.  390,741. 

To  all  tohom  it  may  concern: 
Be  it  known  that  I,  Wilburn  N.  Denni- 

so:n,  a  citizen  of  the  United  States,  and  a 
resident  of  the  borough  of  Merchantville, 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Boxes,  of  which  the  following  is  a  specifi- 
cation. 

The  main  objects  of  this  invention  are  to 
10  provide  an  improved  pneumatic  sound  box: 

to  provide  in  a  pneumatic  sound  box,  an  im- 
proved valve  and  means  for  cushioning  the 

same;  to  provide  in  a  pneumatic  sound  box 
improved  means  for  distributing  the  fluid 

15  current;  and  to  provide  other  improvements 
as  will  appear  hereinafter. 

In  the  accompanying  drawings  Figure  1 
is  a  fragmentary  front  elevation  of  a  sound 
box  constructed  in  accordance  with  this  in- 

20  vention ;  Fig.  2  is  an  inside  elevation  of  a 
portion  of  the  same ;  Fig.  3  is  a  fragmentary 
interior  elevation  of  a  portion  of  the  same ; 
Fig.  4  is  a  fragmentary  longitudinal  central 
section  of  the  sound  box;  Figs.  5,  6  and  7 

25  are  perspective  views  of  details  of  the  same; 
and  Fig.  8  is  a  fragmentary  longitudinal 
central  section  of  a  modified  form  of  sound 
box  constructed  in  accordance  with  this  in- 
vention. 

SO  Beferring  to  the  drawings  one  embodi- 
ment of  this  invention  comprises  a  sound 

box  including  a  hollow  substantially  cylin- 
drical casing  consisting  of  coaxial  sections, 

a  relatively  long  inner  or  inlet  section  1  and 
35  a  relatively  short  outer  or  outlet  section  2, 

the  inner  ends  of  which  are  screw  threaded 

together  as  at  3.  The  inner  section  1  is  pro- 
vided with  a  tubular  extension  4  coaxial 

therewith  and  forming  a  tubular  inlet  for 
40  the  sound  box.  The  outer  section  2  is  pro- 

vided with  a  central  substantially  circular 
aperture  5,  forming  an  outlet  for  the  sound 
box,  and  with  a  corresponding  tubular  ex- 

tension 6  coaxial  with  the  outlet  5  and  of 

45  greater  internal  diameter  than  the  diameter 
of  the  outlet. 

For  controlling  the  flow  of  a  current  of 
air  or  other  fluid  in  the  sound  box,  a  circular 
flat  plate  13,  forming  a  valve  seat,  is  ar- 

50  ranged  within  the  casing  and  coaxially 
therewith,  dividing  the  casing  into  two  com- 

partments. The  marginal  portion  of  this 
plate  13  is  securely  clamped  between  the  two 
sections  1  and  9  of  the  casing  in  an  annular 

55  internal  groove  provided  therefor  between 

these  sections,  and  this  plate  13  is  positioned 
by  means  of  a  pin  14  extending  through  the 
marginal  portion  of  the  plate  and  into  the 
inner  surface  of  the  outlet  section  2  of  the 

casing.  This  plate  or  valve  seat  13  is  pro-  60 
vided  with  a  centrally  arranged  substantially 
circular  opening  15  forming  a  valve  port 
which  is  preferably  of  a  greater  diameter, 
than  the  diameter  of  the  outlet  5  for  a  pur- 

pose that  will  appear  hereinafter.  65 
For  impressing  sound  waves  upon  a  fluid 

current  passing  through  the  valve  port  15, 
a  relatively  thin,  normally  flat  flexible  valve 
16  is  arranged  between  the  valve  seat  13  and 
the  outer  section  2  of  the  casing,  and  nor-  70 
mally  rests  flat  against  the  valve  seat  13. 
This  valve  16  engages  freely  in,  and  nearly 
fills,  a  correspondingly  shallow  circular  in- 

ternal recess  17  provided  therefor  in  the 
inner  wall  of  the  outer  section  2  of  the  cas-  75 
ing  and  coaxial  therewith.  The  central  and 
major  portion  of  this  valve  is  imperforate 
and  is  approximately  circular  in  outline  and 
is  substantially  concentric  with  the  valve 
port  15  and  of  a  diameter  appreciably  80 
greater  than  the  diameter  of  the  valve  port 
15.  For  vibrating  and  flexing  the  valve  16 
in  accordance  with  a  sound  record,  the  lower 
portion  of  the  valve  is  slightly  extended  and 
is  rigidly  secured  to  the  upper  end  of  a  85 
stylus  bar  20  which  projects  downwardly 
freely  through  an  aperture  21  provided 
therefor  through  the  lower  side  of  the  outer 
section  2  of  the  sound  box  casing,  and  the 
lower  end  of  which  is  provided  with  the  90 
usual  socket  22  adapted  to  hold  a  stylus  (not 
shown)  and  with  the  usual  set  screw  23  for 
holding  the  stylus  in  position.  This  stylus 
bar  is  supported  for  oscillation  upon  a  flexi- 

ble connection  24  which  extends  transversely  95 
through  the  stylus  bar  approximately  in  a 
plane  with  the  outer  surface  of  the  valve 
seat  13.  The  ends  of  the  connection  24  are 
secured  to  the  valve  seat  13  by  screws  25  and 
the  lower  portion  of  the  outer  face  of  the  10° 
valve  seat  13  is  recessed  as  at  26  to  permit 
of  the  free  oscillation  or  vibration  of  the 
stylus  bar  about  the  flexible  connection  24. 
For  holding  the  valve  16  normally  flat 

against  its  seat  13,  the  upper  portion  of  the  105 
valve  is  yieldingly  held  against  the  seat  by  a 
screw  29  which  is  parallel  to  the  longitudinal 
axis  of  the  sound  box  and  passes  loosely 
through  an  aperture  30  provided  therefor  in 

the  outer  section  2  of  the  casing,  and  loosely  110 



1,165,395 

through  an  extension  31  provided  on  the 
valve  diametrically  opposite  the  stylus  bar. 
The  outer  end  of  the  screw  29  is  provided 
with  a  head  32  and  the  inner  end  of  the 

5  screw  is  threaded  snugly  through  the  valve 
seat  13.  Surrounding  the  screw  29  is  a  sleeve 
33  made  of  rubber  or  other  similar  resilient 

material  which  is  adjustably  clamped  be- 
tween the  head  32  of  the  screw  29  and  the 

10  outer,  surf  ace  of  the  valve  16  and  normally 
presses  the  valve  flat  against  its  seat.  It  is 
believed  that  improved  results  are  obtained 
by  the  use  of  this  yielding  connection  and 
these  results  are  thought  to  be  due  to  the 

15  fact  that  under  the  combined  action  of  the 
stylus  bar  and  the  yielding  connection,  the 
valve  is  flexed  diametrically  at  the  begin- 

ning of  each  oscillation  of  the  stylus  bar, 
and  begins  the   opening  or  closing  of  the 

20  valve  port  in  a  diametrical  region  of  the 
port  and  continues  the  opening  or  closing 
of  the  port  uniformly  in  opposite  directions 
from  the  diametrical  region.  This  yielding 
connection    may    however    be    omitted    and 

25  good  results  may  still  be  obtained. 
•  For  spreading  the  fluid  current  as  it  en- 

ters the  casing  through  the  inlet  4,  a  conical 
deflector  or  spreader  35  is  arranged  within 
and  coaxial  with  the  inner  section  1  of  the 

30  casing  and  with  its  apex  projecting  slightly 
within  the  inlet  4  and  its  sides  flaring  or 
diverging  outwardly.  The  edge  or  mar- 

ginal portion  of  this  deflector  is  spaced  from 
the  inner  cylindrical   surface  of  the  inner 

35  section  1  of  the  casing  and  the  deflector  is 
supported  by  a  cylindrical  ring  36  which  is 
arranged  between  the  deflector  and  the  valve 
seat  13,  and  which  fits  tightly  within  the 
inner  section  1  of  the  casing,  and  with  its 

40  outer  edge  in  contact  with  the  inner  surface 
of  the  valve  seat  13.  The  deflector  35  is  held 
with  its  edges  spaced  slightly  away  from  the 

inner  edge  of  the  ring  36  by  means  of  rela- 
tively narrow  strips  37  arranged  at  inter- 

45  vals  around,  and  projecting  from  the  edge 
of  the  deflector  and  connecting  the  edge  of 
the  deflector  with  the  inner  edge  of  the  ring 
36,  the  deflector  35,  strips  37,  and  ring  36 
being  either  integral  one  with  each  of  the 

50  others,  as  shown,  or  constructed  of  separate 

pieces  secured  together  in  any  suitable  man- 
ner. 

For  receiving  the  fluid  current  after  it  has 
been  subjected  to  the  action  of  the  spreader 

55  35  and  for  delivering  the  current  to  the 
valve  port  15  under  substantially  uniform 
pressure  throughout  the  entire  area  of  the 
port,  a  substantially  cylindrical  cup  or  clo- 

sure 40  is  arranged  within  the  casing,  and 
63  coaxially  therewith,  between  the  conical  de- 

flector 35  and  the  valve  seat  13.  This  cup 
comprises  a  cylindrical  wall  1-1  and  a  flat 
circular  wall  42,  the  cylindrical  wall  being 
secured  to  and  projecting  inwardly  from  the 

C">  valve  seat  13  and  the  flat  circular  wall  42 

J 
being  parallel  to  the  valve  seat  13  and  mar- 

ginally connected  in  a  circular  region  to  the 
inner  margin  of  the  cylindrical  wall.  The 
external  diameter  of  the  cylindrical  wall  41 
is  preferably  somewhat  less  than  the  diam-  70 
eter  of  the  deflector  35  and  the  flat  circular 

wall  42  is  preferably  arranged  approxi- 
mately in  the  plane  of  the  edge  of  the  de- 
flector, the  Avails  of  the  cup  being  spaced 

slightly  from  the  deflector.  The  walls  of  75 
the  cup  are  imperforate  except  for  a  series 
of  spaced,  relatively  small  apertures  43, 
which  are  provided  through  the  circular  re- 

gion of  connection  between  the  cylindrical 
wall  41  and  the  flat  wall  42.  Preferably  but  so 
three  of  these  apertures  43  are  used  and 
these  converge  inwardly  toward  the  outlet 
5  of  the  sound  box.  The  arrangement  of  the 
apertures  43  is  such  that  it  is  necessary  for 
the  fluid  current  to  pass  around  the  edge  of  85 
the  deflector  and  to  reverse  its  direction  of 
flow  before  being  admitted  into  the  interior 
of  the  cup  40. 

As  shown  in  Fig.  8,  the  hereinbefore  de- 
scribed construction  may  be  modified  by  90 

omitting  the  hereinbefore  described  cup  40 
and  substituting  a  diaphragm  45  of  silk  or 
other  similar  foraminous  material  stretched 
across  the  interior  of  the  casing,  the  edge  of 
the  diaphragm  being  turned  forwardly  in  a  95 
cylindrical  flange  and  being  clamped  against 
the  inner  surface  of  the  ring,  supporting  the 
deflector,  by  an  inner  ring  46. 
When  in  operation,  this  improved  sound 

box  is  ordinarily  supported  in  a  well  known  10c 
manner  to  cooperate  wTith  a  sound  record,  the 
tubular  inlet  4  of  the  sound  box  being  ar- 

ranged in  communication  with  any  suitable 
source  for  supplying  the  sound  box  with 
compressed  air  and  the  outlet  5  of  the  sound  105 
box  being  arranged  to  communicate  with  a 
horn  or  sound  amplifier.  The  air  or  other 
fluid  current  is  spread  outwardly  in  the 
sound  box  by  the  deflector  or  spreader  and 
is  then  distributed  either  through  the  aper-  110 
tures  43  of  the  cup  40,  or  through  the  foram- 

inous diaphragm  45,  as  the  case  may  be,  to 
the  valve  port  15.  As  the  fluid  presses 
through  the  port  15  it  is  acted  upon  by  the 
flexible  valve  16,  which  impresses  undula-  113 
tions  corresponding  to  sound  waves  upon  the 
current,  and  as  the  central  and  major  por- 

tion of  the  valve  is  approximately  circular, 
and  appreciably  of  greater  diameter  than  the 
valve  port  the  valve  deflects  all  of  the  cur-  120 
rent  and  causes  it  to  flow7  around  the  margin 
of  the  valve,  and.  as  the  outlet  5  is  of  less 
diameter  than  the  diameter  of  the  valve, 
substantially  all  of  the  current  is  deflected 
by  the  inner  surface  of  the  outer  section  2  of  125 
the  casing  and  is  caused  to  pass  through  the 
narrow  space  or  trap  between  this  surface 
and  the  surface  of  the  valve  to  cushion  the 
valve  and  is  then  permitted  to  pass  out 
through  the  outlet  5.  130 
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Although  only  two  forms  have  been  shown 
in  which  this  invention  may  be  embodied,  it 
is  to  be  understood  that  the  invention  is  not 
limited  in  its  application  to  any  specific 

5  construction  but  might  be  applied  in  various 
forms  without  departing  from  the  spirit  of 
the  invention  or  the  scope  of  the  appended 
claims. 

Having  thus  fully  described  my  invention 
10  what  I  claim  and  desire  to  protect  by  Letters 

Patent  of  the  United  States  is: 

1.  A  sound  box  comprising  a  hollow  cas- 
ing having  an  inlet  at  one  end  and  an  outlet 

at  the  opposite  end,  a  plate  between  said 
15  ends  dividing  the  interior  of  the  box  into 

two  compartments  and  provided  with  a  valve 
port,  a  valve  mounted  to  vibrate  over  said 
port,  means  to  vibrate  said  valve  in  accord- 

ance with  a  sound  record,  and  a  cup  forming 
20  a  chamber  over  said  valve  port  and  having 

apertures  adjacent  the  peripheral  edge  only 
of  said  chamber  to  admit  a  fluid  current. 

2.  A  sound  box  comprising  a  hollow  cas- 
ing provided  with  an  inlet  at  one  end  and 

25  an  outlet  at  the  opposite  end,  a  plate  between 
said  ends  dividing  the  interior  of  the  box 
into  compartments,  a  side  of  said  plate  be- 

ing in  close  proximity  to  the  inner  surface 
of  the  end  of  said  box  and  forming  an  air 

3C  trap,  surrounding  said  outlet,  said  plate  be- 
ing provided  with  a  central  aperture  form- 

ing a  valve  port,  an  imperforate  valve 
mounted  to  vibrate  over  said  port  and  to 
cover  the  same  and  means  to  vibrate  said 

35  valve  in  accordance  with  sound  waves,  the 

edges  of  said  valve  extending  into  the  re- 
stricted space  between  said  valve  plate  and 

the  adjacent  end  of  the  sound  box  casing, 

whereb}''  when  a  fluid  is  forced  through  said 
40  valve  port  all  of  the  fluid  will  be  reflected 

b}'  the  inner  surface  of  the  adjacent  end  of 
said  casing  within  the  trap  thus  formed  to 
cushion  said  valve. 

3.  A  sound  box  comprising  a  hollow  cas- 
45  ing  having  an  inlet  and  a  valve  port,  a  valve 

arranged  to  cooperate  with  said  port,  means 
to  vibrate  said  valve  in  accordance  with 
sound  waves,  a  member  forming  a  chamber 
over  the  inlet  side  of  said  valve,  said  cham- 

50  ber  having  provisions  for  permitting  air  to 
enter  said  chamber,  and  a  deflector  arranged 
in  said  casing  and  provided  with  a  marginal 
portion  spaced  from  the  interior  walls  of 
said  casing  and  extending  over  and  beyond 

55  the  adjacent  end  of  said  member,  whereby 
the  air  entering  said  inlet  is  first  diverted 
outwardly  toward  the  walls  of  the  casing 
and  then  deflected  in  the  reverse  direction 
before  entering  said  chamber. 

60  4.  A  sound  box  comprising  a  hollow  cas- 
ing, a  deflector  located  within  said  casing, 

and  an  annular  support  inclosed  by  said 
casing  and  secured  to  the  edge  of  said  de- 

flector in  spaced  relation  thereto  to  position 
•5  said  deflector  in  said  casing. 

5.  A  sound  box  comprising  a  hollow  cas- 
ing, a  conical  deflector  located  within  said 

casing,  and  a  cylindrical  ring  inclosed  by 
said  casing  and  secured  to  the  edge  of  said 
deflector  but  spaced  therefrom  to  position  70 
the  same  in  said  casing. 

6.  In  a  pneumatic  sound  box,  the  combi- 
nation with  a  valve  seat  provided  with  a 

port,  of  a  valve  arranged  to  vibrate  toward 
and  away  from  said  seat  and  having  an  iin-  75 
perforate  major  central  portion  extending 
over  the  entire  area  of  said  port  and  ar- 

ranged upon  the  outlet  side  of  said  port, 
means  arranged  to  vibrate  said  valve  in  ac- 

cordance with  sound  waves,  and  means  ar-  so 
ranged  to  reflect  all  of  the  fluid  current  after 
it  has  passed  through  said  port,  to  balance 
said  valve,  said  valve  being  arranged  be- 

tween said  last  mentioned  means  and  said 
seat.  85 

7.  In  a  pneumatic  sound  box  the  combi- 
nation with  a  valve  seat  provided  with  a 

substantially  circular  port,  of  a  valve  ar- 
ranged to  vibrate  toward  and  away  from 

said  seat  and  having  an  imperforate  portion  90 
extending  over  the  entire  area  of  said  port 
and  arranged  upon  the  outlet  side  of  said 
port,  means  arranged  to  vibrate  said  valve 
in  accordance  with  sound  waves,  and  means 
arranged  to  reflect  all  of  said  fluid  current  95 
after  it  has  passed  through  said  port,  to 
balance  said  valve,  said  valve  being  ar- 

ranged between  said  last  mentioned  means 
and  said  seat. 

8.  In  a  pneumatic  sound  box,  the  combi-  100 
nation  with  a  valve  seat  provided  with  a 
port,  of  a  flexible  valve  arranged  to  oscillate 
toward  and  away  from  said  seat  and  having 
an  imperforate  portion  extending  over  the 
entire  area  of  said  port  and  arranged  upon  105 
the  outlet  side  of  said  port,  means  arranged 
to  vibrate  said  valve  in  accordance  with 
sound  waves,  and  means  arranged  to  reflect 
all  of  the  fluid  current  after  it  has  passed 
through  said  port,  to  balance  said  valve,  said  110 
valve  being  arranged  between  said  last  men- 

tioned means  and  said  seat. 

9.  In  a  pneumatic  sound  box,  the  combi- 
nation with  a  valve  seat  provided  with  a 

port,  of  a  valve  arranged  to  oscillate  toward  115 
and  away  from  said  seat,  said  valve  having 
an  imperforate  flexible  portion  extending 
over  the  entire  area  of  said  port,  means  ar- 

ranged to  vibrate  said  valve  in  accordance 
with  sound  waves,  and  means  arranged  to  120 
reflect  all  of  the  fluid  current  after  it  has 
passed  through  said  port  to  balance  said 
valve,  said  valve  being  arranged  between 
said  last  mentioned  means  and  said  seat. 

10.  In  a  pneumatic  sound  box,  the  combi-  125 
nation  with  a  valve  seat  provided  with  a 
port  arranged  centrally  with  respect  to  said 
seat,  a  valve  mounted  to  vibrate  toward  and 
away  from  said  seat  and  having  an  im- 

perforate portion  extending  over  the  entire  130 
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area  of  said  port,  means  arranged  to  vibrate 
said  valve  in  accordance  with  sound  waves, 
and  means  arranged  to  reflect  all  of  the  fluid 
current  after  it  has  passed  through  said  port 

5  to  balance  said  valve,  said  valve  being  be- 
tween said  last  mentioned  means  and  said 

port. 11.  In  a  sound  box  the  combination  with 

a  casing  having  an  inlet,  of  means  cooperat- 
10  ing  with  said  casing  for  impressing  sound 

waves  upon  a  fluid  current  after  it  has 
passed  through  said  inlet,  and  means  ar- 

ranged within  said  casing  between  said  first 
mentioned  means  and  said  inlet  for  spread- 

15  ing  said  fluid  current  in  said  casing  and 
comprising  a  deflector  provided  with  a  mar- 

ginal edge  spaced  from  the  inner  wall  of 
said  casing  and  means  secured  to  and  pro- 

jecting from  said  edge  for  holding  said  de- 
20  flector  in  position. 

12.  A  sound  box  comprising  a  hollow  cas- 
ing having  an  inlet  and  a  valved  port,  a 

valve  arranged  to  cooperate  with  said  port, 
means  to  vibrate  said  valve  in  accordance 

25  with  sound  waves,  a  member  forming  a 
chamber  over  the  inlet  side  of  said  valve, 
said  chamber  being  spaced  apart  from  the 
inner  walls  of  said  casing  and  having  pro- 

visions   for    permitting   air   to   enter   said 

chamber,  and  a  deflector  arranged  in  said  :\o 
casing  and  provided  with  a  marginal  flange 
projecting  into  the  space  between  said  mem- 

ber and  the  inner  walls  of  said  casing  and 
covering  the  adjacent  end  of  said  member. 

13.  A  sound  box  comprising  a  plate,  pro-  35 
vided  with  a  port,  a  valve  arranged  upon 
one  side  of  said  plate  to  control  said  port, 
means  to  vibrate  said  valve  in  accordance 
with    sound    waves,    and   a    cup    arranged 
upon  the  other  side  of  said  plate  forming  40 
an  inclosure  over  said  port,  said  cup  com- 

prising a  substantially  cylindrical  wall  sur- 
rounding said  port  and  having  one  edge  se- 

cured to  said  plate,  and  a  substantially  flat 
circular  wall  joined  to  the  other  edge  of  said  4  5 
cylindrical  wall,  and  said  cup  being  pro- 

vided with  a  plurality  of  apertures  extend- 
ing therethrough  in  the  circular  region  of 

connection  between  said  cylindrical  wall  and 
said  flat  circular  wall,  the  walls  of  said  cup  50 
being  otherwise  imperforate. 

In  witness  whereof,  I  have  hereuuto  set 
my  hand  this  twentv-eight  day  of  August, A".  D.  1907. 

WILBURN  N.  DENNISON. 
Witnesses : 

A.  I.  Gardner, 
Alexander  Cook. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
WILBTJRN  N.  DENNISON,  OF  MERCHANTVILLE  BOROUGH,  NEW  JERSEY,  ASSIGNOR  TO 

VICTOR  TALKING  MACHINE  COMPANY,  A  CORPORATION  OF  NEW  JERSEY. 

TALKING-MACHINE. 

1,165,398. Specification  of  Letters  Patent.  Patented  Dec.  28,  1915. 

Application  filed  April  26,  1909.     Serial  No.  492,229. 

To  all  irho'm  it  may  concern: 
Be  it  known  that  I,  Wilburn  N.  Denni- 

son,  a  citizen  of  the  United  States,  and  a 
resident  of  the  borough  of  Merchantville, 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Talking- 
Ma chines,  of  which  the  following  is  a  speci- 
fication. 

The  main  objects  of  this  invention  are.  to 
10  provide  in  a  pneumatic  talking  machine, 

improved  means  for  conveying  compressed 
air  to  the  sound  box:  to  provide  a  pneu- 

matic talking  machine  of  graceful  appear- 
ance, and  of  compact,  strong,  and  durable 

15  construction ;  and  to  provide  other  improve- 
ments as  will  appear  hereinafter. 

In  the  accompanying  drawings.  Figure  1 
is  a  fragmental  side  elevation  partlv  in  ver- 

tical   section,    of    a    talking   machine    con- 
20  sfcructed  in  accordance  with  this  invention; 

Fig.  2  a  top  plan  view  of  a  portion  of  the 
same:  and  Fig.  3  an  enlarged  fragmentary 
top  plan  view  partially  in  transverse  central 
section  of  a  portion  of  the  same. 

25  Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  the  usual 

casing  1.  rota ta  1)1  v  mounted  upon  which  is 

the  usual  turntable  '■  for  carrying  a  disk 
record.    Rigid! y  secured  to  the  outer  surface 

b0  of  one  side  of  the  casing  is  a  fixed  support 
which  is  shown  in  the  drawings  as  a  rigid 
hollow  bracket  3  which  is  curved  outwardly 
and  upwardlv  from  the  casing  and  the  up- 

per portion  of  which  extends  vertically  and 
35  terminates  in  an  inwardly  extending  sub- 

stantially horizontal  lug  5,  the  inner  surface 
of  which  is  concave  and  substantially  semi- 
cylindrical  about  a  vertical  axis. 

Rigidly  secured  within  the  semi-cylindri- 
40  cal  lug  5  and  coaxial  therewith  is  a  ring  8, 

forming  with  the  spider  21  a  removable 
bearing  for  the  larger  or  pivoted  end  of  the 
swinging  sound  conveying  arm,  the  ring  be- 

ing held  in  fixed  position  by  means  of  screAvs 
45  7  extending  radially  through  the  lug  5.  and 

threaded  into  the  ring. 
Mounted  within  the  ring  6  to  swing  over 

the  record  in  a  plane  substantially  parallel 
to  the  plane  of  the  record  surface,  and  de- 

50  pending  downwardly  from  said  ring  is  the 
larger  end  of  a  swinging  tone  arm  carrying 
at  its  outer  end  a  pneumatic  sound  box  11 
opera  tively  connected  thereto  by  means  of 
the  U-shaped  tubes  9  and  10.  having  their 

55  opposite  ends   connected   to   said   arm   and 

sound  box  respectively,  said  sound  box  be- 
ing so  secured  to  swing  in  a  plane  substan- 

tially transverse  to  the  plane  of  the  turn- 
table or  record  surface. 

In  the  form  of  my  invention  illustrated  60 
in  the  drawings,  the  swinging  tone  arm  is 
shown  as  a  tapering  sound  conducting  tube  or 
member  8  having"  jointed  thereto  the  U-shaped 
tube  10,  and  said  arm  is  supported  by  means 
of  a  hollow  pivotal  member  or  projection  65 
12  preferably  rigid  with  said  arm  and  de- 

pending   downwardly    therefrom   in    aline- 
ment  with  the  axis  of  said  ring  6.    The  lower 
portion  13  of  the  hollow  pivotal  member  12 
is  cylindrical  and  reduced  in  size,  forming  70 
with  the  upper  portion  an  annular  shoulder 
14,  and  the  reduced  portion  forms  a  cylin- 

drical journal  which  fits  snugly  but  turns 
freely    in    a    cylindrical    bearing    provided 
therefor  through  the  upper  and  lower  walls  75 
of  the  bracket.     The  said  bearing  is  sur- 

rounded upon  the  upper  side  of  the  bracket 
by   an   annular  boss   15   integral   with   the 
bracket   against  which  the  shoulder   14  of 
the  said  member  12  engages.    The  lower  end  80 
of  the  said  pivotal  member  extends  through 
the  bracket  and  is  surrounded  by  an  annular 
boss  16  integral  with  the  bracket,  against 
which  engages  a  nut  17  threaded  upon  the 
end  of  the  said  pivotal  member.    The  upper  85 
portion  of  the  said  pivotal  member  12  is 
provided  with  an  axial  socket  in  which  is 
rigidly  secured,  by  means   of   a  screw   18 
threaded   into  the  said   pivotal  member,   a 
pin  or  pintle  19.     The  pin  19  extends  up-  90 
wardly  from  the  said  pivotal  member  12  and 
snugly  through  an  aperture  provided  there- 

for in  a  spider  20  tightly  fitted  within  the 
upper  open  end  of  the  tapering  sound  con- 

ducting tube  8,  and  projects  above  the  end  95 
of  the  tube  and  engages  rotatably  in  an  ap- 

erture provided  therefor  in  an  upper  spider 

•21  which  fits  tightly  in  the  ring  6  rigid  with 
the  bracket  3.    The  undersurface  of  the  up- 

per spider  21  engages  against  the  upper  end   100 
of  the  said  sound  conducting  tube  8. 

An  amplifier  or  horn  22  is  provided  which 
has  at  its  inner  end  an  outwardly  extending 
annular  flange  23  which  engages  rotatably  in 
an  annular  recess  or  seat  24  provided  there-   105 
for  in  the  upper  side  of  the  fixed  ring  6. 

The  amplifier  is  held  rotatably  in  position 
bv  means  of  a  flat  segmental  plate  25  which 
fits  over  the  upper  end  of  the  bracket  and 
is  provided  with  a  segmental  inwardly  ex-  IK 
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tending  projection  26  which  fits  centrally 
around  the  rear  side  of  the  amplifier  in  a 

segmental  recess  26'  provided  therefor  in 
the  upper  surface  of  the  annular  flange  23  of 

5  the  amplifier,  the  bottom  surface  of  the  pro- 
jection contacting  against  the  bottom  wall 

of  the  recess.  The  segmental  projection  ex- 
tends through  an  arc  of  about  90  degrees, 

while  the  recess  in  which  it  engages  extends 
10  through  an  arc  of  about  180  degrees,  thus 

permitting  the  amplifier  to  swing  through 
an  arc  of  about  90  degrees,  the  ends  of  the 
projection  acting  as  stops  and  engaging  the 
end  walls  of  the  recess  to  limit  the  movement 

15  of  the  amplifier. 
The  extent  of  the  swinging  of  the  amplifier 

may  be  varied,  hoAvever,  to  meet  the  exigen- 
cies of  any  particular  case  by  varying  the 

length  of\the  segmental  projection  26  on  the 

20  plate -25.  or  the  length  of  the  segmental  re- 
cess 24'  or  both,  and  the  invention  is  not 

limited  to  the  exact  proportions  indicated  in 
the  above  description  of  the  construction 
shown  in  the  drawings.     The  plate  25  is 

25  fixed  upon  the  end  of  the  bracket  by  means 
of  a  screw  27  extending  through  the  plate 
and  threaded  into  the  bracket,  and  a  pin  28 
rigid  with  the  plate  and  projecting  into  an 
aperture  provided  therefor  in  the  bracket. 

30  For  connecting  the  U-shaped  tubes  9  and 
10  to  the  tapering  sound  conducting  tube  8, 
the  said  tube  8  is  provided  with  a  transverse 
sleeve  30  secured  thereto  in  any  suitable 
manner,  the  end  of  the  said  tube  8  project- 

35  ing  for  a  short  distance  within  the  said 
sleeve  30.  Fitted  within  the  sleeve  30  is  a 

bushing  31,  the  ends  31'  of  which  fit  snugly within  the  said  sleeve  flush  with  the  ends  of 

the  sleeve,  and  the  said  bushing  31  is  re- 
40  duced  in  diameter  intermediate  of  its  ends 

to  form  an  annular  passage  32  between  the 
bushing  and  the  sleeve.  The  end  of  the 
sound  conducting  tube  8  is  open  and  fits 
closely  in  an  aperture  provided  therefor  in 

45  the  bushing  31,  and  holds  the  bushing  in  a 
fixed  position,  the  end  edge  of  the  arm  8 
terminating  flush  with  the  inner  cylindrical 
surface  of  the  said  bushing  31. 

One  of  the  U-shaped  tubes  10,  which  may 
50  be  referred  to  as  the  delivery  U-tube,  pro- 

jects entirely  through  and  is  fitted  to  turn 
in  the  bushing  31,  and  is  provided  upon  one 
side  of  the  bushing  31  with  an  annulate 
flange   35   contacting   against   the   adjacent 

55  ends  of  the  bushing  and  sleeve.  The  end  of 
the  delivery  U-tube  projecting  through  the 
bushing  31  is  provided  with  external  screw 
threads  36  adjacent  and  upon  the  outside  of 
the   bushing   and    a    nut   37   engaging   the 

fi0  threads  36  and  contacting  against  the  adja- 
cent ends  of  the  said  sleeve  and  bushing  to 

draw  the  flange  35  of  the  U-shaped  tube  into 
close  engagement  with  the  opposite  ends  of 
the  sleeve  and  bushing,  to  hold  the  U-shaped 

35  tube  rotatably  in  position   and  to  seal  the 

ends  of  the  annular  passage  32  between  the 
sleeve  and  the  bushing. 

The  extreme  end  38  of  the  U-shaped  de- 
livery tube  10  is  reduced  in  diameter  from 

the  threads  36  outwardly  to  permit  of  the  >?q 
free  passage  of  the  nut  37  over  the  reduced 
end  and  to  receive  the  adjacent  end  of  the 
other  U-shaped  tube  9.  which  may  be  re- 

ferred to  as  the  supply  U-tube  and  which 
telescopes  snugly  over  the  reduced  end  38  « 
of  the  U-shaped  delivery  tube  10.  The  in- 

terior of  the  U-shaped  delivery  tube  10  com- 
municates with  the  tapering  sound  conduct- 

ing tube  8  through  an  outlet  aperture  40 
provided  therefor  in  the  side  of  the  said  s? 
tube  10,  the  outlet  registering  with  the  open 
end  of  the  sound  conducting  tube  S  when 
the  sound  box  is  in  operative  position. 

A  partition  41  is  provided  within  the  U- 
shaped  delivery  tube  10  between  the  outlet  35 
40  and  the  reduced  end  38  of  the  said  tube 
10,    dividing   the   interior   of   the   said    U- 
shaped  tube  into  two  chambers,  43  and  44, 
the  latter  chamber  44  communicating  with 
the  other  U-shaped  tube  9.    When  the  sound   90 
box  is  in  operative  position,  the  latter  cham- 

ber 44  also  communicates  with  the  annular 
chamber    32    surrounding   the   bushing   31, 
through  diametrically  opposite  inlet  aper- 

tures 45  in  the  walls  of  the  U-shaped  tube  95 
10  registering  with  corresponding  apertures 
46  in  the  surrounding  bushing  31. 

For  supplying  compressed  air  or  other 
fluid  to  the  sound  box  through  the  U-shaped 
supply  tube  9,  a  supply  pipe  50  is  rigidly  190 
connected  at  its  outer  end  to  the  under  side 

of  the  sleeve  30  through  which  it  communi- 
cates with  the  annular  passage  32  surround- 

ing the  bushing  31  within  the  sleeve.  The 
pipe  extends  parallel  and  close  to  the  under  105 
side  of  the  taper  tone  arm  8,  rigid  there- 

with, and  the  inner  end  of  the  pipe  50  is 
fitted  radially  into  the  hollow  pivotal  mem- 

ber 12  supporting  the  radial  tone  arm  and 
communicates  axially  downwardly  through  110 
the  said  pivotal  member,  which  is  made  hol- 

low for  the  purpose,  and  through  the  dia- 
metrically opposite  transverse  apertures  51 

through  the  said  pivotal  member  with  the 
interior  52  of  the  bracket  3.  The  portion  of  li? 
the  said  pivotal  member  12  in  the  interior  of 
the  bracket  between  the  upper  and  lower 
walls  thereof,  is  slightly  reduced  in  di- 

ameter to  facilitate  the  construction  of  the 
same,  and  is  surrounded  by  a  free  space  to  120 
facilitate  communication  between  the  said 
pivotal  member  and  the  interior  of  the 
bracket. 
The  interior  of  the  hollow  bracket  3  is 

supplied  with  compressed  air  by  means  of  a  125 
pipe  53  extending  from  the  interior  of  the 
casing  1  through  the  side  of  the  casing  and 
threaded  into  the  bracket  to  communicate 
with  the  interior  thereof.  A  mechanism  for 
compressing  the  air  is  preferably  located  in   I3P 
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the  casing  1.  As  (Ungrammatically  illus- 
trated in  clotted  lines  in  Fig.  1  the  fluid  com- 

pressing means,  or  fluid  supplying  means, 
may  be  a  rotary  compressor  54  connected  to 

5  the  pipe  53,  but  any  suitable  means  for  caus- 
ing a  fluid  to  pass  through  the  sound  box, 

may  be  employed  as  a  source  of  air  supply. 
This  arrangement  provides  a  construction 
in  which  the  conductor,  communicating  with 

i0  the  sound  box.  is  jointed  or  articulated  or 
artieulative,  both  at  the  point  of  connection 
between  the  U-shaped  supply  tube  9  and  the 
tube  50.  and  between  the  tube  50  and  the 
hollow  bracket  or  support  3,  and  since  the 

15  articulated  air  supply  tube  is  pivoted  or 
jointed  at  one  end  on  an  axis  coincident  with 
the  axis  of  the  pivotal  support  on  which  the 
tone  arm  S  swings,  and  since  the  U-shaped 
supply  tube  9  swings  on  an  axis  coincident 

oq  with  or  in  alinement  with  the  axis  of  the 
sleeve  30,  the  means  for  conveying  or  con- 

ducting the  fluid  for  operating  the  sound 
box,  offers  substantially  no  resistance  to  the 
free   movement  of  the   tone   arm   8,   as  it 

25  swings  over  the  tablet,  or  to  the  vertical 
movement  of  the  U-shaped  tubes  and  the 
sound  box.  when  the  device  is  employed  in  a 
machine  for  reproducing  or  recording 
sound. 

In  the  operation  of  this  device,  the  com- 
pressed air  is  forced  through  the  pipe  53, 

bracket  4.  hollow  pivotal  member  12,  pipe 
50  and  into  the  annular  chamber  32  between 
the    sleeve    30    and    the    bushing    31    from 

35  whence,  when  the  sound  box  is  in  operative 
position,  it   passes  through   the   oppositely 
disposed  apertures  -16  and  47  into  the  cham- 

ber 44  in  the  end  of  the  U-shaped  delivery 
-  10  and  thence  through  the  U-shaped 

40  supply  tube  9  into  the  sound  box.  After 
passing  through  the  sound  box  and  being 
set  into  vibration  thereby,  the  air  passes 
through  the  U-slu>ped  delivery  tube  10, 
tapering  sound  conducting  tube  8  and  into 

)5  the  amplifier.  By  arranging  or  disposing 
the  apertures  40  and  47  between  the  chamber 
44  in  the  end  of  the  U-shaped  delivery  10, 
and  the  anmilar  chamber  32  between  the 
sieeve  30  and  the  bushing  31,  the  effect  of 

50  the  air  passing  through  these  oppositely  dis- 
posed openings  is  to  balance  the  pressure  on 

the  sides  of  the  tube  10  within  the  bushing; 
that  is  to  say,  the  air  passing  through  one 
opening  does  not  tend  to  press  the  tube  10 

55  against  the  opposite  side  of  the  bushing  31 
in  which  it  is  inclosed,  and.  therefore,  all 
friction  which  would  otherwise  result  from 
the  pressure  of  the  air  passing  through  said 
apertures   is   entirely    eliminated,    and    the 

go  sound  box  is  substantially  as  free  to  swing 
transversely  to  the  record  about  the  sleeved 
end  of  the  tube  10  as  it  would  be  if  there  was 
no  difference  of  pressure  between  the  air  in 
the  said  tube  and  the  outside  atmosphere. 

65  Moreover,  the  air,  by  passing  through  oppo- 

sitely disposed  apertures  in  the  chamber  44, 
flows  smoothly  through  the  tube  9  to  the 
sound  box.  A  similar  construction  is  em- 

ployed in  connection  with  the  air  passages 
in  the  hollow  pivotal  member  12,  in  which  70 
the  apertures  51  put  the  interior  of  said 
member  into  communication  with  the  inte- 

rior of  said  bracket  3.  This  feature  of  the 
balancing  of  the  air,  or  currents  of  air  in  the 
fluid  conducting  tubes  is  one  of  the  features  75 
of  my  invention.  The  sound  box  may  be 
rotated  upwardly  about  the  axis  of  its  sup- 

porting sleeve  30  and  brought  to  rest  in  an 
inverted  inoperative  position  upon  the  upper 
surface  of  the  taper  arm  8,  and  when  in  this  80 
position  it  is  evident  that  the  apertures  45 
and  40,  controlling  the  inlet  and  outlet  of 
compressed  air  through  the  U-shaped  tube 
10  will  be  closed,  thus  stopping  the  flow  of 
fluid  current  through  the  sound  box.    ■  85 

In  the  arrangement  of  the  parts  above  de- 
scribed, it  is  plain  that  the  sound  box  is 

spaced  or  separated  from,  but  operatively 
connected  to.  both  the  support  for  the  sound 
conducting  arm  8  and  the  source  of  air  sup-  90 
ply,  by  the  sound  conducting  arm  8.  It  is 
also  clear  that  the  fluid  is  conducted  to  the 
sound  box  through  a  conductor  consisting  of 
a  plurality  of  members  jointed  or  articu- 

lated together,  said  members  being  in  a  bal-  95 
anced  relation  to  each  other  with  respect  to 
the  tendency  of  the  fluid  to  press  said  mem- 

bers against  each  other  transversely  at  the 
joints  or  articulations.  The  members  of 
each  adjacent  pair  of  said  jointed  members  100 
are  as  above  described  in  balanced  communi- 

cation with,  each  other,  and  there  is  substan- 
tially no  tendency  of  the  parts  of  the  con- 

ductor to  resist  or  act  in  opposition  to  the 

*  free  swinging  movement  of  the  sound  con-  105 ducting  arm  as  it  swings  over  the  face  of  the 
record,  or  to  the  free  oscillation  of  the  sec- 

tion of  the  conductor  between  the  air  supply 
tube  50  and  the  sound  box.  To  remove  the 
sound  conducting  tube  8  from  the  bracket  3  HC 
it  is  only  necessary  to  remove  the  screws  7  and 
free  the  ring  (5  from  the  upper  end  of  the 
bracket,  and  to  remove  the  nut  17,  where- 

upon the  tube  8  and  its  pivotal  support  12 
may  be  bodily  lifted  out  of  the  bracket,  the  115 
pivotal  member  sliding  freely  through  the 
opening  in  the  bracket.  This  arrangement 
provides  a  construction  in  which  the  swing- 

ing sound  conducting  tube  8  may  be  de- 
scribed as  mounted  in  the  bracket  in  two  120 

bearings,  one  of  which  (the  ring  6  having 
the  spider  21)  is  removable  from  the  bracket, 
and  the  other  (the  walls  of  the  openings  in 
the  bracket  through  which  the  pivotal  mem- 

ber 12  extends)  is  permanently  in  the  125 
bracket. 

While  in  the  specification  and  claims  the 

expression  "pneumatic  sound  box"  is  used, the  invention  is  not  limited  to  a  sound  box 
in  which  either  compressed  or  rarefied  air  is  1 30 
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the  medium  employed,  and  the  expression 

''pneumatic  sound  box"  is  intended  to  refer 
to  any  sound  box  through  which  any  suit- 

able fluid  is  passed,  and  upon  which  fluid  the 
5  undulations  are  impressed  by  the  vibration 

of  a  suitable  mechanism  primarily  operated 
by  undulations  corresponding  to  sound 
waves. 

Although  only  one  form  in  which  this  in- 
10  vention  may  be  embodied  lias  been  described, 

it  is  obvious  that  many  changes  might  be 
made  in  the  construction  set  forth  without 

departing  from  the  spirit  of  this  invention, 
or  the  scope  of  the  appended  claims. 

15  Having  thus  fully  described  my  invention, 
what  I  claim  and  desire  to  protect  by  Let- 

ters Patent  of  the  United  States,  is : 
1.  The  combination  with  a  hollow  pivotal 

member,  of  a  swinging  arm  carried  by  said 
20  member,  a  pneumatic  sound  box  carried  by 

and  movable  with  respect  to  said  arm,  and  a 
tube  fixed  upon  said  arm  and  communicat- 

ing with  said  member  and  said  sound  box 
for  supplying  air  to  said  sound  box. 

25  2.  The  combination  With  a  hollow  pivotal 
member,  of  a  swinging  arm  carried  thereby, 
a  pneumatic  sound  box  carried  by  said  arm 
and  movable  independently  of  said  arm,  and 
means  communicating  with  said  member  and 

20  said  sound  box  to  conduct  a  fluid  therebe- 
tween. 

3.  The  combination  with  a  hollow  pivotal 
member,  of  a  sound  conveying  tube  carried 

thereby,  and  a  pneumatic  sound  box  cai*ried 
35  by  said  tube  and  movable  independently 

thereof,  said  sound  box  having  an  outlet 
communicating  Avith  said  tube  and  an  inlet 
communicating  Avith  said  member. 

4.  The  combination  with  a  IioHoav  pivotal 
40  member,  of  a  IioIIoav  tone  arm  rigid  there- 

with, a  sound  box  piA^otally  connected  to 
said  tone  arm,  means  of  communication  be- 

tween said  holloAv  pivotal  member  and  said 
sound  box,  and  means  of  communication  be- 

45  tween  said  tone  arm  and  said  sound  box. 
5.  The  combination  with  a  hollow  pivotal 

member,  of  a  SAvinging  sound  conducting 
tube  rigid  thereAvith,  and  a  pneumatic  sound 
box  pivoted  to  said  tube  and  having  an  out- 

50  let  communicating  thereAvith,  and  an  inlet 
communicating  Avith  said  member. 

6.  In  a  pneumatic  talking  machine,  the 
combination  with  a  fixed  support,  of  an  arm 
mounted  to  SAving  with  respect  thereto,  a 

55  sound  box  carried  by  said  arm  and  movable 
with  respect  thereto,  and  a  tube  having  one 
end  in  alinement  Avith  the  axis  about  which 

said  arm  swings,  for  supplying  said  sound 
box  Avith  a  fluid  current. 

60  7.  In  a  pneumatic  talking  machine,  the 
combination  with  a  fixed  holloAv  support,  of 
an  arm  mounted  thereon  to  swing  in  a  fixed 
plane  upon  a  fixed  axis,  a  sound  box  carried 
by  and  movable  with  respect  to  said  arm, 

G5  and  means  communicating   Avith  said  sup- 

port and  mounted  to  swing  with  said  arm 
for  supplying  a  fluid  current  to  said  sound 
box. 

3.  In  a  pneumatic  talking  machine,  the 
combination  AA-ith  a  holloAv  support,  of  a 
sound  conducting  member  mounted  thereon 
to  SAving  upon  a  fixed  axis,  a  sound  box  car- 

ried by  said  member  and  movable  with  re- 
spect thereto  and  having  an  outlet  commu- 

nicating therewith,  and  a  tube  fixed  Avith 
respect  to  said  member  and  communicating 
Avith  said  support  for  supplying  a  fluid  cur- 

rent to  said  sound  box.- 
9.  In  a  pneumatic  talking  machine,  the 

combination  with  a  hollow  support,  of  a 
soxmd  conducting  tube  mounted  thereon  to 
SAving  upon  a  fixed  axis,  a  sound  box  carried 
by  said  tube  and  movable  with  respect  there- 

to and  having  an  outlet  communicating 
thereAvith,  and  a  tube  jointed  to  said  sup- 

port for  supplying  a  fluid  current  to  said 
sound  box. 

10.  In  a  pneumatic  talking  machine,  the 
combination  Avith  a  pneumatic  sound  box,  of 
a  tubular  conveyer  communicating  therewith 
and  having  oppositely  disposed  apertures, 
and  means  surrounding  the  portion  of  said 
conveyer  containing  said  apertures  for  con- 

ducing a  fluid  current  to  said  apertures. 
11.  In  a  talking  machine,  the  combination 

with  a  sound  box,  of  a  tubular  air  conveyer 
communicating  thereAvith  haAung  oppositely 
disposed  lateral  apertures. 

12.  In  a  pneumatic  talking  machine,  the 
combination  Avith  a  casing,  of  a  rotary 
record  support  carried  thereby,  a  hollow 
bracket  fixed  upon  said  casing,  means  to  con- 

vey compressed  fluid  to  slid  bracket,  an 
arm  mounted  to  SAving  in  a  fixed  path  upon 
said  bracket,  a  sound  box  carried  by.  and 
movable  with  respect  to  said  arm  toward  and 
away  from  said  record  support,  and  means 
communicating  Avith  said  sound  box  and 
said  bracket  to  convey  a  fluid  current  to  said 
sound  box. 

13.  The  combination  Avith  a  hollow  pivotal 
member,  of  a  swinging  arm  mounted  on  said 
member,  a  pair  of  oppositely  disposed  tubes 
carried  by  said  arm  and  movable  with 
respect  thereto,  and  a  pneumatic  sound  box 
connected  to  said  tubes  and  having  an  outlet 
communicating  through  one  of  said  tubes 
with  said  arm.  and  an  inlet  communicating 
through  the  other  of  said  tubes  With  said 
pivotal  member. 

11.  The  combination  with  a  sAvingingarm, 
of  a  sleeve  carried  thereby,  a  bushing  in  said 
sleeve  forming  with  said  sleeve  a  channel, 
a  pair  of  oppositely  disposed  tubes,  one  of 
said  tubes  being  rotatablv  mounted  in  said 
bushing  and  being  in  communication  with 
said  arm.  and  the  other  of  said  tubes  being 
in  communication  with  said  channel  when 

said  tubes  are  in  operate  position,  a  pneu- 
matic sound  box  communicating  with  said 
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tubes,  and  means  for  conveying  compressed 
air  to  said  channel. 

15.  The  combination  with  a  swinging 
arm.  of  a  sleeve  carried  thereby,  a  bushing 

c  in  said  sleeve,  said  bushing  being  reduced 
externally  in  diameter  intermediate  of  its 
ends  to  form  with  said  sleeve  a  channel,  a 
pair  of  oppositely  disposed  tubes,  one  of 
said  tubes  being  in  communication  with  said 

10  channel  when  said  tubes  are  in  operative 
position,  and  a  sound  box  communicating 
with  said  tubes. 

16.  The  combination  with  a  bracket  of  a 
ring    removably    secured    thereto,    hollow 

15  sound  conducting  arm.  having  one  end  co- 
operating with  said  ring,  a  pivotal  projec- 

tion rigid  with  said  arm  and  extending  ro- 
tatably through  said  bracket,  a  spider 

mounted  in  said  ring,  and  a  pivot  extending 
20  from  said  pivotal  projection  and  engaging 

said  spicier. 
17.  The  combination  with  a  bracket,  of  a 

ring  removably  secured  to  said  bracket,  a 
sound   conducting   arm,   a   pivotal   member 

25  coaxial  with  said  ring  and  mounted  on  said 
arm  and  rotatably  engaging  in  a  bearing 
provided  therefor  in  said  bracket,  said  arm 
having  an  open  end  coaxial  with  said  ring. 
a  spider  mounted  in  said  ring  outside  of 

30  said  arm,  a  spider  mounted  in  the  open  end 
of  said  arm.  and  a  pivot  coaxial  with  and 
detaehablv  secured  to  said  pivotal  member 
and  engaging  said  spiders  and  said  pivotal 
member. 

35  18.  In  a  talking  machine,  the  combina- 
tion with  a  casing,  a  hollow  support  rigidly 

secured  to  said  casing,  a  hollow  pivotal 
member  carried  by  and  opening  into  said 
support,  a  pneumatic  sound  box  communi- 

40  eating  with  and  movable  about  and  with 
respect  to  said  pivotal  member,  means  for 
conducting  a  fluid  between  said  sound  box 
and  said  pivotal  member,  and  means  to  sup- 

ply the  interior  of  said  support  with  a  fluid 
45  cuiTent. 

10.  In  a  talking  machine,  a  sound  box.  a 
source  of  fluid  pressure  and  conductor  in- 

cluding a  pair  of  members,  one  of  which  is 
movable  with  respect  to  and  is  in  balanced 

50  communication  with  the  other. 
20.  In  a  talking  machine,  a  sound  box,  a 

source  of  fluid  supply,  and  a  fluid  conductor 
having  a  plurality  of  members  articulated 
v  itK   respect   to   each    other   and   provided 

55  with  means  for  causing  the  fluid  passing 
therethrough  to  balance  the  tendency  of  the 
fluid  to  press  said  members  against  each 
other  at  their  point  of  articulation. 

21.  In  a  talking  machine,  a  sound  box.  a 
60  source  of  fluid  pressure  and  a  conductor  for 

supplying  said  sound  box  with  fluid  from 
said  source,  said  conductor  comprising  a 
plurality  of  sections  articulated  at  substan- 

tially right  angles  to  each  other  and  pro- 
65  vided  with  means  for  causing  the  fluid  pass- 

ing therethrough  to  balance  the  tendency  of 
the  fluid  to  press  said  members  against  each 
other  at  their  points  of  articulation. 

22.  In  a  talking  machine,  the  combination 
with  a  sound  conveyer  tube,  a  bracket  pro-  70 
viding  a  bearing  seat,  a  pivotal  support 
rigidly  connected  with  said  tube  and  rota- 

tably mounted  in  said  bracket  and  having  a 
shoulder  pivotally  supported  on  said  seat, 
and  means  engaging  Avith  said  pivotal  sup-  75 
port  for  providing  against  displacement  of 
said  shoulder  from  said  seat. 

23.  In  a  talking  machine,  the  combination 
with  a  movable  support,  of  a  sound  box 
carried  by  and  movable  with  respect  to  said  80 
movable  support,  a  hollow  support  for  said 
movable  support,  and  means  communicating 
with  said  hollow  support  and  said  sound 
box  for  conducting  a  fluid  current  from  the 
former  to  the  latter.  85 

24.  In  a  talking  machine,  the  combina- 
tion with  a  hollow  pivotal  member,  of  a 

swinging  arm  carried  therebj7,  a  pneumatic 
sound  box  carried  by  and  movable  inde- 

pendently of  said  arm,  and  articulative  90 
means  comprising  relatively  movable  rigid 
parts  communicating  with  said  sound  box 
and  said  member  and  conducting  a  fluid 
current  from  the  latter  to  the  former. 

25.  In  a  talking  machine,  the  combination  £5 
with  a  hollow  pivotal  member,  of  a  hollow 
sound  conducting  tone  arm  carried  thereby. 
a  pneumatic  sound  box  carried  by  and  mov- 

able with  respect  to  said  tone  arm  and  hav- 
ing an  outlet  communicating  therewith,  and  1 00 

an  inlet  communicating  with   said  pivotal 
member. 

26.  In  a   talking  machine,  the  combina- 
tion with  a  hollow  pivotal  member  mounted 

to  turn  upon  a  fixed  axis,  of  a  swinging  105 

sound  conducting  tube  cai'ried  by  said  mem- 
ber, a  pneumatic  sound  box  carried  by  and 

movable  with  respect  to  said  tube,  and  a 
tube  communicating  with  said  pivotal  mem- 

ber for  supplying  air  to  said  sound  box.  )  1*0 27.  In  a  talking  machine,  the  combination 
with  a  hollow  tone  arm,  of  a  hollow  bracket, 

provided  with  a  bearing,  and  a  pivotal  sup- 
port rigidly  connected  to  said  arm  and  ro- 

tatably mounted  in  said  bearing  and  com-  1  : 
municating  with  the  interior  of  said  bracket. 

28.  In  a  talking  machine,  the  combination 
with  a  tone  arm,  of  a  hollow  bracket,  pro- 

vided with  a  bearing,  a  hollow  pivotal  sup- 
port connected  to  said  arm  and  rotatably  lzo 

mounted  in  said  bearing  and  communicating 
with  the  interior  of  said  bracket,  and  a 
sound  box  carried  by  said  tone  arm  and 
communicating  with  said  hollow  support. 

29.  In  a  talking  machine,  the  combination  125 
with  a  hollow  tone  arm,  of  a  hollow  bracket. 
a  hollow  pivotal  support  rigidly  connected 
to  said  arm  and  mounted  to  rotate  in  an 

opening  provided  therefor  in  said  bracket 
and  communicating  with  the  interior  of  said  i^o 



1,165,396 

bracket,  and  a  sound  box  carried  by  said 
arm  and  communicating  Avith  said  pivotal 
support. 

30.  In  a  talking  machine,  the  combina- 
E  tion   with    a   swinging   arm,   of   a   hollow 

bracket,  a  hollow  pivotal  support  rigidly 
connected  to  said  arm  and  mounted  to  turn 
in  said  bracket  and  communicating  with  the 
interior  thereof,  and  a  removable  bearing 

ic  carried  by  said  bracket  cooperating  with 
said  arm. 

31.  The  combination  with  a  bracket,  of  a 
ring  carried  thereby,  a  tone  arm  having  one 
end  cooperating  with  said  ring,   a   pivotal 

15  projection  rigid  with  said  tone  arm  and  ro- 
tatably engaging  in  a  bearing  provided 

therefor  in  said  bracket,  a  pivot  carried  by 
said  projection  and  telescoping  with  said 
pivotal    projection    longitudinally    thereof. 

20  and  a  bearing  for  said  pivot,  carried  by  said 
ring. 

32.  The  combination  with  a  bracket,  of  a 
ring  removably  secured  thereto,  a  hollow 
sound  conducting  tube  having  one  end  co- 

25  operating  with  said  ring,  a  pivotal  projec- 
tion rigid  with  said  arm  and  extending 

rotatably  through  and  supported  in  an 
aperture  provided  therefor  in  said  bracket 
in  longitudinal  alinement  with  the  center  of 

SO  said  ring,  a  pivot  telescoping  longitudinally 
and  coaxially  with  said  pivotal  projection, 
and  a  bearing  carried  by  said  ring,  for  said 
pivot. 

33.  The  combination  with  a  hollow  tone 

35  arm,  of  means  upon  which  said  tone  arm  is 
mounted  to  rotate,  said  means  comprising  a 
pivotal  projection,  a  bearing  for  said  pro- 

jection, a  pivot  telescoping  with  said  pro- 
jection, and  a  bearing  for  said  pivot. 

40  34.  A  talking  machine,  comprising  a  sound 
conveying  tube,  and  means  upon  which  said 
tube  is  mounted  to  oscillate,  said  means  com- 

prising a  fixed  support,  a  pivotal  projection 
rigid  with  said  tube  and  extending  rctatably 

40  through  said  support,  and  means  for  holding- 
said  pivotal  projection  rotatably  in  position 
and  against  longitudinal  movement. 

35.  In  a  talking  machine,  the  combination 
with  a  sound  conveying  tube,  of  means  upon 
which  said  tube  is  mounted  to  oscillate,  said 
means  comprising  a  stationary  support,  a 
pivotal  projection  rigid  with  said  tube  and 
rotatably  carried  by  said  support,  a  pivot 
telescoping  with  and  carried  by  said  pivotal 
projection,  and  a  bearing  for  said  pivot  car- 

ried by  said  support. 
36.  In  a  talking  machine,  the  combination 

with  a  sound  conveying  tube,  of  means  upon 
which  said  tube  is  mounted  to  oscillate,  said 
means  comprising  a  stationary  support,  a 
pivotal  projection  rigid  with  said  tube  and 
rotatably  carried  by  said  support,  a  pivot 
telescoping  with  and  carried  by  said  pivotal 

85  projection,  means  for  holding  said  pivot 
fixed  with  respect  to  said  pivotal  projection, 

GO 

and  a  removable  bearing  for  said  pivot  car- 
ried by  said  support. 

37.  A  talking  machine,  comprising  a  sound 
conveying  tube,  and  means  upon  which  said 

tube  is  mounted  to  oscillate,  said  means  com-  7'. prising  a  relatively  stationary  support,  a 
pivotal  projection  rigid  with  said  tube  and 
rotatably  carried  by  said  support,  a  pivot 
co-axial  with  and  carried  by  said  pivotal 
projection  and  rigid  with  respect  thereto,  75 
and  a  bearing  for  said  pivot  removably  car- 

ried by  said  support,  said  pivotal  projection 
being  held  fixedly  against  longitudinal 
movement. 

38.  In  a  pneumatic  talking  machine,  the   80 
combination  with  a  hollow  bracket  forming 
a  duct  and  providing  a  bearing,  a  pivotal 
member  having  a  bore  in  communication 
with  said  duct,  a  frame  carried  by  said 

bracket  and  forming  a  bearing,  a  pintle  ad-  85 
justable  in  said  bore  and  engaging  .the  bear- 

ing in  said  frame,  a  tone  arm  carried  by  said 

pivotal  member  and  pintle,  a  sound  box  car- 
ried by  said  arm  and  a  conduit  connecting 

said  sound  box  with  said  bore.  90 
39.  In  a  talking  machine  comprising  a 

tone  arm  and  sound  box,  the  combination 

with  a  hollow  bracket  having  a  duct  extend- 
ing therethrough  and  provided  with  a  bear- 

ing, a  tone  arm  supporting  pivotal  member  95 
having  a  shoulder  supported  on  said  bear- 

ing and  provided  with  a  bore  in  communica- 
tion with  said  duct,  a  frame  carried  by  said 

bracket  and  forming  a  bearing,  a  pintle  ad- 
justable in  said  bore  and  arranged  to  engage  100 

the  bearing  in  said  frame,  and  a  conduit 
connecting  said  sound  box  with  said  bore. 

40.  In   a   talking   machine   comprising   a 
tone  arm.  and  sound  box,  the  combination 

with  a  hollojw  bracket  having  a  duct  extend-   105 
ing  therethrough  and  providing  a  bearing, 

of  a  tone  arm"  supporting  pivotal  member extending  through  said  bracket  and  having 
a  bore  in  communication  with  said  duct  and 

providing  a  shoulder  rotatable  on  said  li0 
Leaving,  a  pintle  adjustable  in  said  bore  and 
extending  through  said  tone  arm,  a  conduit 
connecting  said  sound  box  with  said  bore 
and  at  all  times  in  communication  with  said 

duct,  and  means  opposite  said  bearing  and  115 
secured  to  said  pivotal  member  to  maintain 
said  shoulder  in  rotatable  engagement  with 
said  bearing. 

41.  In  a  talking  machine,  the  combination 

with  a  hollow  pivotal  member  mounted  to  120 
swing  about  a  fixed  axis  coincident  with  its 

longitudinal  axis,  of  a  hollow  sound  con- 
ducting tube  mounted  to  swing  about  an  axis 

coincident  with  said  first  mentioned  axis,  a 

pneumatic  sound  box  carried  by  and  mov-  125 
able  with  respect  to  said  tube  and  having  an 
outlet  communicating  therewith,  and  an 

inlet  communicating  with  said  pivotal  mem- 
ber. 

42.  In  a  talking  machine,  the  combination  l»i 
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with  an  arm  arranged  to  swing  about  a  fixed 
axis,  of  a  sound  box  carried  by  and  movable 
with  respect  to  said  arm,  and  a  hollow  mem- 

ber in  axial  alinement  with  the  axis  about 
5  which  said  arm  swings  and  communicating 

with  said  sound  box  for  supplying  a  fluid 
current  to  said  sound  box. 

43.  In  a  talking  machine,  the  combination 
with  a  hollow  pivotal  member  mounted  to 

10  turn  about  an  axis  coincident  with  its  lon- 
gitudinal axis,  of  a  sound  conducting  tube 

fixed  thereon  and  carried  therebj',  and  a 
pneumatic  sound  box  carried  bv  and  mov- 

able with  respect  to  said  tube  and  having  an 
15  outlet  communicating  therewith  and  an  inlet 

communicating  with  said  pivotal  member. 
4-1.  In  a  talking  machine,  the  combination 

with  a  rotary  record  support,  of  a  hollow 
pivotal  member  mounted  to  turn   about   a 

20  fixed  axis  coincident  with  its  longitudinal 
axis,  a  sound  conducting  tube  carried  by  said 
member  raid  arranged  to  swing  across  said 
record  support,  and  a  pneumatic  sound  box 
connected  to  said  tube  and  having  an  outlet 

25  communicating  therewith  and  an  inlet  com- 
municating with  said  pivotal  member,  said 

sound  box  being  movable  with  respect  to 
said,  tube  into  and  out  of  operative  engage- 

ment with  a  sound  record  on  said  support. 
no  45.  In  a  talking  machine,  the  combination 

with  a  stationary  support,  of  a  sound  con- 
veying tube,  a  pivotal  projection  rigid  with 

said  tube  and  projecting  outwardly  there- 
from and  rotatably  engaging  in  a  bearing 

35  provided  therefor  in  said  support,  a  pivot 
coaxial  with  said  pivotal  projection  and  hav- 

ing one  end  engaging  in  a  longitudinal  open- 
ing provided  therefor  in  said  pivotal  pro- 

jection and  having  its  other  end  projecting 
40  freely  from  said  pivotal  projection,  and  a 

bearing  carried  by  said  support  and  engag- 
ing the  latter  end  of  said  pivot. 

46.  In  a  talking  machine,  the  combination 
with  a  stationary  hollow  bracket,  of  a  sound 

4  5  conveying  tube,  a  hollow  pivotal  projection 
rigid  with  said  tube,  and  rotatably  engaging 
in  a  bearing  provided  therefor  in  said 
bracket,  sound  reproducing  means  carried 
by  said  tube  and  having  an  outlet  commu- 

50  nicating  therewith  and  having  an  inlet 
communicating  with  said  hollow  bracket 
through  said  pivotal  projection,  and  means 
for  supplying  said  hollow  bracket  with  a 
fluid  current. 

47.  In  a  talking  machine,  the  combination 
with  a  hollow  stationary  bracket,  of  a  sound 
conveying  tube,  a  hollow  pivotal  projection 

rigid  with  said  tube  and  rotatably  engaging 
in  a  bearing  provided  therefor  in  said 
bracket,  a  fluid  supply  pipe  extending  Ion-  60 
gituclinally  of  said  sound  conveying  tube 
and  communicating  at  one  end  with  said 
hollow  pivotal  projection,  and  a  pneumatic 
sound  box  having  an  inlet  communicating 
with  said  hollow  bracket  through  said  sup-  65 
ply  pipe  and  said  pivotal  projection  and 
an  outlet  communicating  with  said  sound 
conveying  tube. 

48.  In  a  talking  machine,  the  combination 
with  a  hollow  stationary  bracket,  of  a  sound  70 
conveying  tube,  a  hollow  pivotal  projection 
rigid  Avith  said  tube  and  rotatably  engaging 
in    a    bearing    provided    therefor    in    said 
bracket,  a  fluid  supply  pipe  extending  lon- 

gitudinally of  said  sound  conveying  tube  7  5 
and  communicating  at  one  end  with   said 
hollow  pivotal  projection,  and  a  pneumatic 
sound  box  having  an  inlet  communicating 
with  said  hollow  bracket  through  said  sup- 

ply pipe  and  said  pivotal  projection  and  an  80 
outlet  communicating  with  said  sound  con- 

veying tube,  said  sound  box  being  arranged 
to  move  in  unison  with  said  sound  conveying 
tube  about  the  longitudinal  axis  of  said  piv- 

otal  projection,   and   said   sound  box   also  8  5 
being  movable  with  respect  to  said  sound 
conveying  tube. 

49.  In  a  talking  machine,  the  combination 
with  a  hollow  stationary  bracket,  of  a  sound 
conveying  tube,  a  hollow  pivotal  projection  90 
rigid  wTith  said  tube  and  rotatably  engaging 
in  a  bearing  provided  therefor  in  said 
bracket,  a  fluid  supply  pipe  extending  lon- 

gitudinally of  said  sound  conveying  tube 
and  communicating  at  one  end  with  said  95 
hollow  pivotal  projection,  and  a  pneumatic 
sound  box  having  an  inlet  communicating 
with  said  hollow  bracket  through  said  sup- 

ply pipe  and  said  pivotal  projection  and  an 
outlet  communicating  with  said  sound  con-  100 
veying  tube,  said  sound  box  being  arranged 
to  move  in  unison  with  said  sound  conveying 
tube  about  the  longitudinal  axis  of  said  piv- 

otal projection,  and  said  sound  box  also 
being  movable  with  respect  to  said  sound  105 
conveying  tube,  about  a  different  axis  fixed 
with  respect  to  said  tube. 

In  witness  whereof  I  have  hereunto  set  mv 
hand  this  22nd  day  of  April,  A.  D.  1909. 

WILBURN  N.  DENNISON. 

Witnesses : 
Frank  B.  Middleton,  Jr., 
Ralph  L.  Freeman. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington.  D.  C." 

Commissioner  of  Patents, 
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Application  filed  July  10,  1809.     Serial  No.  506,866. 

To  all  whom  it  may  concern: 

Be  it  known  that  we,  Eldeidge  E.  John- 
son and  John  C.  English,  both  ci-tizens  of 

the  United  States,  and  residents  of  Merion, 

5  county  of  Montgomery,  State  of  Pennsyl- 

vania', and  Camden,  county  of  Camden,  and 
State  of  New  Jersey,  respectively,  have  in- 

vented certain  new  and  useful  Improve- 
ments in  Talking-Machines,  of  which  the 

10  following  is  a  full,  clear,  and  complete  dis- 
closure, reference  being  had  to  the  accom- 

panying  drawings,   forming   part   of   this 
specification. 

The  main  objects  of  this  invention  are,  to 

15  provide  an  improved  compact  talking  ma- 
chine including  a  cabinet,  and  sound  re- 

producing means  and  sound  amplifying 
means  inclosed  thereby;  to  provide  an  im- 

proved talking  machine  having  a  cabinet,_a 
20  record  support  and  actuating  mechanism  in 

the  cabinet,  and  an  amplifier  secured  to  the 
outside  of  the  cabinet  and  projecting  within 
the  cabinet  over  the  record  support ;  to  pro- 

A-ide  a    talking  machine  having   a   cabinet 
25  comprising  a  base  and  a  cover  therefor,  a 

record  support,  actuating  mechanism  and 
sound  reproducing  means  carried  by  the 
base,  and  amplifying  means  carried  by  the 
cover;  to  provide  a  talking  machine  includ- 

30  ing  a  cabinet  having  a  movable  cover  and 
a  door  or  movable  closure  carried  by  the 
cover;  and  to  provide  other  improvements 
as  will  appear  hereinafter. 

In  the  accompanying  drawings,  Figure  1 
35  is  a  fragmentary  side  elevation,  parity  in 

vertical  longitudinal  section  of  an  inclosed 
talking  machine  constructed  in  accordance 
with  this  invention,  showing  the  parts  in 

operative  position;   Fig.  2  a  similar  frag- 
40  mentary  side  elevation  partly  in  longitudinal 

vertical  section,  but  showing  the  parts  in  an 
inoperative  position;  Fig.  3  a  front  eleva- 

tion of  the  same,  showing  the  cabinet  closed ; 
and  Fig.  4  a  rear  elevation  of  the  same. 

4  5  Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  casing  or 

cabinet  having  a  body  portion  1  open  at  its 
upper  end,  and  provided  with  a  cover  2 
superimposed   thereon   and   hinged  thereto 

50  as  at  3  forming  a  closure  for  the  upper  end 
of  the  body  portion  1.    The  cover  comprises 

a  top  4  having  a  downwardly  flaring  rim  5 
forming  the  sides  thereof.  The  body  of  the 
cabinet  is  divided  by  a  horizontal  partition 
6  into  an  upper  compartment  7  and  a  lower  55 
compartment  8.  This  partition  is  provided 
with  a  rectangular  aperture  9  in  which  rests 
a  motor  casing  10  containing  any  suitable 
actuating  mechanism  (not  shown)  for  actu- 

ating a  disk  record  support  12,  which  is  60 
mounted  on  the  top  11  of  the  motor  casing 
8  and  within  the  upper  compartment  7  of 
the  cabinet,  and  which  is  adapted  to  hold 
any  suitable  disk  sound  record  13. 

Arranged   above  the  record   support   12  65 
and  in  position  to  cooperate  therewith,  is 
the  usual  sound  box  15,  which  is  mounted  in 
a  well-known  manner  upon  one  end  of  a  U- 
shaped  tube  16  the  other  end  of  which  is 
pivotally  supported  by  the  free  smaller  end  70 
of   a   tapering  tubular  sound  box   arm   or 
tone-arm  17,  which  extends  rearwardly  from 
the  U-shaped  tube  16  in  a  substantially  hori- 

zontal plane  throughout  the  greater  portion 
of  the  length  of  the  arm.     The  larger  end  of  75 
the  tone-arm  is  curved  upwardly  through  an 
arc  of  about  90  degrees  and  fits  rotatively 
within  a  cylindrical  aperture  19  provided 
therefor  in  the  upper  end  20  of  a  vertical 
fixed  bracket  21  which  projects  rearwardly  80 
from  the  outer  vertical  surface  of  the  rear 
wall  of  the  body  of  the  cabinet  and  extends 
above  and  below  the  plane  of  the  upper  edge 
of  the  body  of  the  cabinet.    Below  its  upper 
end  20  the  fixed  bracket  21  is  substantially  85 
semi-cjdindrical    in    shape    throughout    the 
greater  portion  of  its  length  and  terminates 
in  a  rounded  lower  end  22.    The  bracket  is 
arranged  so  that  the  convex  surface  of  the 
semi-cylindrical  portion  projects  outwardly  90 
from  the  plane  of  the  outer  vertical  surface 
of  the  rear  Avail  of  the  body  of  the  cabinet, 
and  the  bracket  is  bordered  by  a  substan- 

tially flat  U-shaped  flange  23  integral  there- 
Avith  Avhich  is  secured  to  the  rear  vertical  95 
surface  of  the  rear  wall  of  the  body  of  the 
cabinet  by  means  of  screAvs  24  or  other  suit- 

able  fastening  devices.     The   ends   of  this 
flange  terminate  flush  Avith  the  upper  edge 
of  the  back  Avail  of  the  body  portion  of  the  100 
cabinet   and   are  beveled  to  permit   of  the 
opening  of  the  cover.    The  inner  surface  of 
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the  bracket  is  concave  or  suitably  recessed 
to  receive  the  larger  end  of  the  sound  box 
arm  and  to  permit  of  the  necessary  move- 

ment thereof,  and  the  back  of  the  cabinet  is 
5  also  suitably  recessed  for  the  same  purpose. 

The  lower  edge  of  the  rear  side  of  the  cover 

is  recessed  as  at  24'  to  fit  snugly  around  the 
sides  of  that  portion  of  the  bracket  that  pro- 

jects above  the  plane  of  the  bod}'  of  the  cabi- 
10  net  to  permit  of  the  movement  of  the  cover 

and  this  recess  is  extended  upwardly  to  form 
a  recess  for  an  elbow,  as  will  be  described 
hereinafter. 

For  rotatably  holding  the  sound  box  arm 
15  17  in  position,  a  vertical  pivot  25  is  rotatably 

secured  at  its  upper  end  centrally  in  a  spider 
26,  which  fits  snugly  within  the  cylindrical 
opening  19  of  the  bracket  21,  and  the  lower 
end  of  the  pivot  is  rotatably  seated  in  a 

20  suitable  socket  28  in  a  lug  29  integral  with 
the  lower  end  of  the  bracket  which  projects 

inwardly  and  terminates  in  a  recess  29'  pro- 
vided therefor  in  the  rear  side  of  the  body 

of  the  cabinet.     A  spiral  spring  30  is  inter- 
25  posed  between  the  lower  end  of  the  pivot  and 

the  lower  end  of  the  socket  to  provide  a 
yielding  support  for  the  pivot.  The  pivot 
passes  through  a  lug  or  sleeve  31  projecting 
downwardly  from  the  sound  box  arm  and 

30  integral  therewith,  and  the  sound  box  arm 
is  held  in  a  fixed  position  in  respect  to  the 
pivot  by  means  of  a  set  screw  32  which  is 
threaded  in  the  lug  31  and  engages  against 
the    pivot.     The    sound   box    arm   is    thus 

35  mounted  to  swing  in  a  fixed  horizontal  plane 
about  a  fixed  vertical  axis. 

The  tapering  tubular  sound  box  arm  17 
may  be  considered  as  forming  the  neck  or 
smaller  end  of  a  sectional  sound  amplifier, 

40  the  body  or  major  portion  35  of  which  is 
movable  with  respect  to  the  neck.  This 

body  35  is  preferably  rectangular  and  ob- 
long in  transverse  section  and  comparatively 

flat,  comprising  two  substantially  flat  sound- 
45  ing  boards  36  and  37,  forming  the  top  and 

bottom  respectively  of  the  body,  and  two 
substantially  flat  vertically  arranged  boards 
38  and  39  forming  the  sides  of  the  body. 
The  top  and  bottom  sounding  boards  diverge 

50  slightly  forwardly  and  the  side  boards  of  the 
amplifier  also  diverge  forwardly  but  to  a 
greater  degree  than  the  top  and  bottom. 
These  sounding  boards  are  free  at  all  times 
from  contact  with  any  part  of  the  cabinet. 

55  The  inner  ends  of  these  four  boards  of  the 

body  of  tho  amplifier  are  snugty  fitted  with- 
in a  transversely  rectangular  oblong  socket 

45  formed  by  the  larger  inner  end  of  a  hol- 
low rigid  longitudinally  tapering  curved  el- 

"0  bow  46.  The  rear  or  smaller  portion  of  the 
elbow  46  extends  through  a  recess  47  pro- 

vided therefor  in  the  lower  edge  of  the 
r°a.r  end  of  the  cover  2  of  the  cabinet,  and 
curves  downwardly  preferably  through  an 

arc  of  about  90  degrees  and  terminating  in  a  65 
cylindrically  concave  end  48  substantially 
circular  in  transverse  section,  which  has  pro- 

jecting inwardly  therefrom  a  shield  49,  the 
lower  surface  of  which  forms  a  continuation 
of  the  cylindrical  concave  end  of  the  elbow.  70 

The  portion  of  the  elbow  which  projects 
downwardly  through  the  back  of  the  cover 
is  inclosed  above  and  upon  its  opposite  sides 
by  a  flange  50,  integral  therewith  upon  the 
outside  of  the  rear  face  of  the  back  of  the  75 
cover  and  inclined  to  conform  to  the  general 
contour  of  the  outside  of  the  cover.  This 

flange  has  downwardly  projecting  end  por- 
tions or.  arms  51  which  embrace  the  sides  of 

that  part  of  the  cooperating  bracket  21  so 
which  projects  above  the  body  of  the  cabinet, 

the  inner  edges  51'  of  these  arms  conforming 
to  the  shape  of  the  sides  of  the  bracket,  and 
the  lower  ends  of  these  arms  being  beveled 
to  meet  the  joint  between  the  cover  and  the  85 
body  of  the  cabinet  to  permit  of  the  opening 
of  the  cover.  The  flange  50  is  rigidly  se- 

cured to  the  outside  of  the  rear  end  of  the 

cover  by  means  of  screws  52  or  other  suit- 
able fastening  devices,  a  suitable  strip  or  90 

strips  53  being  interposed  between  the  flange 
and  the  adjacent  surface  of  the  cover  wher- 

ever necessary  to  form  a  suitable  seat  for  the flange. 

The  axis  of  curvature  of  the  concave  end  9  5 
of  the  elbow  46  and  the  convex  end  of  the 
bracket  21  is  co-incident  with  the  axis  of 
movement  of  the  cover,  so  that  when  the 
cover  is  moved  about  its  hinges  the  concave 
surface  of  the  elbow  will  slide  over  the  con-  10  0 

vex  surface  of  the  bracket,  the  elbow  re- 
maining in  communication  with  the  sound 

box  arm  17.    The  shield  49  upon  the  elbow 
46  acts  as  a  closure  for  the  inner  portion  of 
the  cylindrical  opening  19  leading  to  the  105 
sound  box  arm,  when  the  body  of  the  ampli- 

fier is  in  its  elevated  position,  and  the  upper 
end  of  the  bracket  21  is  provided  with  a 
rearward  extension  55  to  act  as  a  closure  for 
the  rear  portion  of  the  lower  end  of  the  110 
elbow  when  the  elbow  is  thus  elevated.     By 
this  construction  the  body  35  of  the  amplifier 
is  rigidly  supported  entirely  at  its  smaller 
end  and  from  the  outside  of  the  cover  by 
the  curved  elbow  46  which  is  rigid  with  the  1  ]  5 
cover,  and  the  body  of  the  amplifier  thus 
moves  in  unison  with  the  cover.     The  de- 

livery end  of  the  amplifier  terminates  in 
close  proximity  to  the  front  side  60  of  the 
cover,  conforming  in  shape  to  the  inner  sur-  120 
face  of  the  front  side  of  the  cover,  and  leav- 

ing an  annular  opening  of  substantially  uni- 
form width  between  the  end  of  the  amplifier 

and  the  inner  surface  of  the  cover,  and  is 
spaced  above  the  plane  of  the  lower  edges  61  125 
of  the  cover. 

To  permit  sound  waves  to  issue  from  the 
amplifier  through  the  cover,  the  front  side 
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of  the  cover  is  provided  with  a  substantially 
rectangular  oblong  opening  62  of  substan- 

tially the  same  dimensions  as  the  outside  di- 
mensions of  the  delivery  end  of  the  ampli- 

5  tier,  and  this  opening  62  is  provided  with  a 
movable  door  or  closure  63,  the  upper  edge 
of  which  is  connected  by  hinges  64  to  the  top 
of  the  cover.  This  door  when  closed  entirely 
fills  the  opening  62  in  the  cover  and  prevents 

10  sounds  from  issuing  directly  therethrough. 
The  door  63  is  provided  upon  the  lower  por- 

tion of  its  front  side  with  a  knob  65  for 
operating  the  door.  The  cover  2  is  also 
provided  with   a  knob   66  upon  the  lower 

15  portion  of  its  front  side  below  the  door  63 
whereby  the  cover  may  be  raised  or  lowered. 

For  supporting  the  cover  2  in  any  desired 
position  about  its  hinges  a  bar  70  is  pivoted 
at  one  end  upon  a  plate  71  secured  to  the  in- 

20  ner  surface  of  one  side  of  the  cover,  and  is 
provided  adjacent  its  opposite  end  and  upon 
its  under  edge  with  notches  adapted  to  re- 

ceive a  pin  or  crossbar  73  which  extends 
across  an  aperture  74  in  a  plate  75  attached 

25  to  the  upper  side  of  the  horizontal  partition 
6,  the  partition  being  provided  with  an 
aperture  registering  with  the  aperture  in  the 
plate  to  permit  the  bar  70  to  pass  there- 
through. 

30  The  space  within  the  cabinet  surrounding 
the  amplifier  is  always  in  communication 
with  the  interior  of  the  amplifier  through 
the  opening  between  the  delivery  end  of  the 
amplifier  and  the  cover,  and  when  the  cover 

35  or  the  door  63  in  the  cover  is  open  the  sounds 
set  up  in  the  space  surrounding  the  amplifier 
may  pass  outwardly  from  the  cabinet  min- 

gling with  the  sounds  issuing  from  the  inte- 
rior of  the  amplifier. 

40  The  inner  surfaces  of  the  top  and  sides 
of  the  cover  form  a  downwardly  flaring  re- 

flector which  may  be  inclined  to  direct  the 
sound  waves  set  up  in  the  air  within  the 
cabinet  surrounding  the  bodv  of    the  am- 

45  plifier  forwardly  from  the  cabinet. 
When  it  is  desired  to  operate  the  machine, 

the  cover  is  first  raised,  carrying  the  body 
portion  of  the  amplifier  therewith,  and  is 
held  in  suitable  position  by  means  of  the 

50  notch  bar  70.  A  record  is  then  placed  upon 
the  record  support,  whereupon  the  sound 
box  is  swung  into  engagement  with  the  rec- 

ord and  the  actuating  mechanism  is  then  re- 
leased.   The  cover  may  then  be  closed  bring- 

55  ing  the  body  of  the  amplifier  into  a  sub- 
stantially horizontal  position,  and  the  door 

in  front  of  the  delivery  end  of  the  amplifier 
may  be  opened  to  permit  the  sound  to  pass 
through  the  cabinet.    The  door  may  be  left 

60  closed  when  it  is  desired  to  muffle  or  soften 
the  reproduction,  or  the  door  might  be  held 
partially  open  by  any  suitable  means  if  pre- 

ferred, to  modulate  the  reciprocation  as  de- 
sired.   A  further  modulation  of  the  repro- 

duction might  be  made  by  operating  the  ma-  65 
chine  with  the  cover  partially  opened  and 
with  the  door  of  the  cover  either  opened  or 
closed.  When  not  in  operation,  the  machine 
is  kept  with  the  cover  of  the  cabinet  and  the 
door  carried  by  the  cover  both  closed,  and  70 
Avith  the  sound  box  inverted  upon  its  arm 
and  swung  to  one  side  of  the  body  of  the 

amplifier. 
Although  only  one  form  of  this  invention 

is  here  illustrated,  it  is  obvious  that  the  in-  75 
vention  is  not  limited  to  the  particular 
form  shown,  as  many  changes  might  be  made 
in  the  construction  without  departing  from 
the  spirit  of  this  invention  or  the  scope  of 
the  appended  claims.  80 

Having  thus  described  our  invention,  we 
claim  and  desire  to  protect  by  Letters  Pat- 

ent of  the  United  States: — 
1.  The  combination  with  a  cabinet  com- 

prising a  body  and  a  movable  cover,  of  a  85 
record  support  mounted  within  said  body 
independently  of  said  cover,  sound  repro- 

ducing means  supported  by  said  body  inde- 
pendently of  said  cover  and  arranged  to  co- 

operate  with    said    record    support,    sound  90 
amplifying  means  supported  by  said  cover, 
and  means  extending  outside  of  said  cabi- 

net   and    comprising    a    hollow    stationary 
member  and  a  hollow  movable  member  slid- 
ably  engaging  said  stationary  member  for  95 
transmitting  sound  waves  from  said  sound 
reproducing     means     to     said     amplifying 
means. 

2.  The  combination  with  a  cabinet  com- 
prising a  body  and  a  movable  cover,  of  a  100 

record  support  mounted  in  said  body,  a 
bracket  rigidly  secured  to  the  outside  of  said 
body,  sound  reproducing  means  rotatably 
mounted  in  said  bracket  and  projecting  in 
said  cabinet  to  cooperate  with  said  record  105 
support,  a  hollow  member  rigidly  secured  to 
the  outside  of  said  cover,  and  communicat- 

ing with  said  sound  reproducing  means,  and 
sound  amplifying  means  supported  by  said 
member  within  said  cabinet.  110 

3.  The  combination  with  a  cabinet  having 
a  body  and  a  movable  cover,  of  sound  ampli- 

fying means  having  a  delivery  end  within 
said  cover  carried  thereby  but  out  of  contact 
therewith.  115 

4.  The  combination  with  a  cabinet  com- 
prising a  body  and  a  cover  pivoted  thereto, 

of  a  bracket  secured  to  said  body  and  having 
a  convex  cylindrical  end  coaxial  with  the 
axis  of  movement  of  said  cover,  a  hollow  120 
elbow  secured  to  said  cover  and  having  a 
cylindrical  end  coaxial  with  the  cylindrical 
end  of  said  bracket,  sound  reproducing 
means  carried  by  said  bracket  and  communi- 

cating with  said  elbow,  and  sound  amplify-  125 
ing  means  carried  by  said  elbow  within  said 
cabinet. 

5.  The  combination  with  a  cabinet  having 
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a  body  and  a  cover  pivoted  thereto,  of  a 
bracket  secured  to  the  outside  of  the  rear 
side  of  said  body  and  projecting  upwardly 
from  said  body,  a  hollow  elbow  secured  to 

5  the  outside  of  said  cover  and  cooperating 
with  the  upper  end  of  said  bracket,  sound 
reproducing  means  supported  by  said 
bracket  and  extending  within  said  cabinet 
and  communicating  with  said  elbow,  and 

10  sound  amplif3dng  means  supported  Avithin 
said  cover  by  said  elbow. 

6.  The  combination  with  a  cabinet  com- 

prising a  body  having  a  movable  cover  pro- 
vided with  a  rim  flaring  toward  said  body, 

15  of  amplifying  means  having  a  delivery  end 
within  said  cover  and  rigid  therewith,  but 
entirely  spaced  therefrom. 

7.  The  combination  with  a  cabinet  com- 
prising a  body  and  a  cover  hinged  thereto, 

20  of  a  bracket  extending  upon  the  outside  of 
said  body  and  provided  with  a  flange  in- 

tegral therewith  and  rigidly  secured  to  the 
outside  of  said  body,  a  hollow  elbow  ar- 

ranged   above    said    bracket    to    cooperate 
25  therewith  and  having  a  flange  integral  there- 

with secured  to  the  outside  of  said  cover, 

sound  reproducing  means  supported  by  said 
bracket  and  extending  within  said  cabinet, 
and  sound  amplifying  means  supported  by 

30  said  elbow  and  extending  within  said  cover. 
8.  The  combination  with  a  cabinet  com- 

prising a  body  having  a  cover  hinged  there- 
to, of  a  bracket  secured  to  said  body  and  ex- 

tending outside  of  said  cabinet  and  provided 
35  with  a  cylindrical  end  coaxial  with  the  axis 

of  movement  of  said  cover,  a  hollow  elbow 
secured  to  said  cover  and  extending  outside 
of  said  cabinet  and  having  a  cylindrical  end 
coaxial  with   said   cylindrical  end   of  said 

40  bracket,  and  cooperating  therewith,  sound 
reproducing  means,  and  sound  amplifying 
means  extending  within  said  cabinet  and 
communicating  therewith  through  said 
bracket  and  said  elbow. 

9.  In  a  talking  machine  the  combination 
with  a  fixed  member,  provided  with  a  cylin- 

drical upper  end,  the  geometrical  axis  of 
said  cylindrical  end  being  substantially  hori- 

zontal, and  said  upper  end  being  provided 
with  a  vertical  opening  therein,  a  tubular 
sound  box  arm  having  an  upwardlv  turned 

end  projecting  rotatably  within  said  open- 
ing, a  spider  fitting  snugly  within  said  open- 
ing above  said  end  of  said  arm.  and  a  verti- 
cal pivot  having  its  upper  end  mounted  in 

said  spider  extending  through  said  arm,  sup- 
porting said  arm,  a  hollow  elbow  having  a 

downwardly  turned  cylindrical  end  coaxial 
Avith  the  end  of  said  bracket  and  cooperat- 

60  ing  therewith,  and  amplifjdng  means  sup- 
ported by  said  elboAV. 

10.  The  combination  with  a  tubular  sound 

conveying  member,  of  a  hollow  sound  con- 
veying member  mounted  to  swing  across  the 

45 

50 

55 

end  of  said  tubular  member,  a  shield  project-  65 
ing  laterally  from  one  of  said  members,  and 
a  corresponding  projection  extending  in  the 
opposite  direction  upon  the  other  of  said 
members,  said  shield  and  said  projection 

acting  as  closures  for  portions  of  said  mem-  7  0 
bers  as  one  member  is  moved  with  respect  to 
the  other. 

11.  The  combination  with  a  cabinet,  com- 
prising a  body  and  a  cover  hinged  to  said 

body  and  invertible  with  respect  thereto,  of  75 
a  record  support  mounted  in  said  body,  a 
sound  box  arm  extending  outside  of  said 
cabinet  and  arranged  to  cooperate  with  said 
record  support,  and  sound  amplifying  means 
carried  by  said  cover  and  arranged  to  co-  80 
operate  with  said  sound  box  arm,  said  cover 
being  movable  independently  of  said  sound 
box  arm. 

12.  The  combination  Avith  a  cabinet,  com- 
prising a  body  portion  and  a  cover  pivoted  85 

thereto,  of  sound  reproducing  means  sup- 
ported by  said  body  independently  of  said 

coA'er,  and  a  hollow  elbow  projecting  out- 
side of  said  cover  in  communication  with 

said  sound  reproducing  means,  and  sound  90 
amplifying  means  supported  Avithin  said 
coA'er  by  said  elboAV. 

13.  The  combination  with  a  cabinet  com- 
prising a  body  and  a  cover  arranged  to 

oscillate  with  respect  to  said  body  about  a  95 
fixed  axis,  of  a  bracket  extending  outside  of 
and  secured  to  said  body,  a  IioIIoav  elbow  se- 

cured to  said  cover  and  cooperating  Avith 
said  bracket,  sound  reproducing  means  car- 

ried by  said  bracket  and  communicating  with  100 
said  elbow,  and  sound  amplifying  means 
carried  by  said  elboAV  Avithin  said  cabinet. 

14.  The  combination  with  a  cabinet,  of 

a  record  support  in  said  cabinet,  sound  re- 
producing means  and  sound  amplifying  105 

means  extending  in  said  cabinet  aboA^e  said 
record  support,  and  means  of  communica- 

tion between  said  sound  reproducing  means 
and  said  sound  amplifying  means  extend- 

ing outside  of  said  cabinet  and  compris-  110 
ing  a  fixed  hollow  member  and  a  moA'- 
able  hollow  member  communicating  there- 

Avith arranged  to  swing  with  respect  thereto 
about  a  fixed  substantially  horizontal  axis. 

15.  The  combination  Avith  a  cabinet  com-  115 

prising  a  stationary  bod}'  and  an  invertible 
cover  hinged  thereto,  of  a  sound  amplifier 
baling  a  delivery  end  carried  by  said  cover, 
sound  reproducing  means  within  said  body, 
and  means  of  communication  between  said  120 
sound  reproducing  means  and  said  delivery 
eud.  extending  outside  of  said  cabinet. 

K>.  The  combination  Avith  a  cabinet  com- 
prising a  stationary  body  and  a  movable 

cover,  of  a  sound  amplifier  having  a  delivery  125 
end  carried  by  said  cover,  sound  reproduc- 

ing means  within  said  body  and  supported 

independently  of  said  coArer,  and  means  of 
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communication  between  said  sound  repro- 
ducing means  and  said  delivery  end,  ex- 
tending outside  of  said  cabinet,  said  cover 

being  mounted  to  oscillate  through  an  angle 
5   of  more  than  ninety  degrees. 

17.  A  talking  machine  comprising  a  hol- 
low fixed  member  having  a  cylindrical  end 

wall  and  a  hollow  member  pivoted!  coaxially 
with   said   cylindrical   end   wall   and   com- 

10  municating  therewith,  sound  amplifying 
means  carried  by  said  movable  member,  and 
sound  reproducing  means  carried  by  said 
fixed  member. 

18.  A  talking  machine  comprising  a  fixed 
15   memher  having  a  cylindrical   end   wall,   a 

member  pivoted  coaxially  with  said  cylin- 
drical end  wall  and  cooperating  therewith, 

sound  amplifying  means  carried  by  said 
movable  member,  and  sound  reproducing 

20  means  carried  by  said  fixed  member  and 
movable  on  a  fixed  axis  transverse  to  the 
axis  of  said  cylindrical  end  wall  of  said 
lixed  member. 

19.  The  combination  with  a  cabinet  hav- 
25  ing  a  body  and  a  movable  cover,  of  sound 

amplifying  means  having  a  delivery  end 
within  said  cover  and  fixed  with  inspect 
thereto  but  out  of  contact  therewith,  and  a 
door  carried  by  said  cover  opposite  said  cle- 

30  livery  end. 
20.  The  combination  with  a  cabinet  com- 

prising a  body  portion  and  a  cover  movable 
with  respect  thereto,  of  hollow  sound  con- 

veying means  carried  by  said  body  portion, 
35  and  hollow  sound  conveying  means  carried 

by  said  cover  and  slidably  engaging  said 
first  mentioned  means  and  communicating 
therewith. 

21.  The  combination  with  a  cabinet  com- 
40  prising  a  body  portion  and  a  cover  movable 

with  respect  thereto  upon  a  fixed  axis,  of 
hollow  sound  conveying  means  carried  by 
said  body  portion,  and  hollow  sound  con- 

veying means  carried  by  said  cover  and 
45  slidably  engaging  said  first  mentioned  means 

and  communicating  therewith. 
22.  The  combination  with  a  cabinet  com- 

prising a  body  and  a  movable  cover,  of 
sound  reproducing  means  in  said  cabinet, 

50  said  cabinet  being  provided  with  a  sound 
conduit  extending  outside  of  said  cabinet 
and  through  said  cover,  and  communicating 
with  said  sound  reproducing  means,  said 
cover  being  mounted  to   oscillate  through 

55  an  angle  of  more  than  ninety  degrees. 
23.  A  talking  machine,  comprising  a  cabi- 

net including  a  body  portion,  and  a  mov- 
able cover  therefor,  a  hollow  member  fixed 

on  said  body  portion  and  having  a  cylin- 
60  drical  end  wall,  and  a  hollow  member  car- 

ried by  said  cover,  and  movable  co-axially 
with  said  cylindrical  wall  and  communicat- 

ing with  said  first  mentioned  hollow  mem- 
ber, sound  reproducing  means  carried  by 

and   communicating   with    said   first   men-  65 
tioned  hollow  member,  and  sound  amplify- 

ing means  communicating  with  said  second 
mentioned  hollow  member. 

24.  In  a  talking  machine,  the  combination 
with  a  cabinet  comprising  a  body  portion  70 
and  a  cover  hinged  thereto,  of  sound  re- 

producing means  supported  by  said  body  in- 
dependently of  said  cover,  and  a  hollow  el- 

bow secured  to  and  projecting  outwardly 
from  said  cover  in  communication  with  said  7  5 

sound  reproducing  means,  and  sound  am- 
plifying means  supported  within  said  cover 

by  said  elbow  and  communicating  there- with. 

25.  In  a  talking  machine,  the  combina-  80 
tion  with  a  cabinet  comprising  a  body  por- 

tion and  a  movable  cover,  of  sound  repro- 
ducing means  arranged  within  said  cabi- 

net, sound  amplifying  means  carried  by  and 
extending  within  said  cover,  and  means  of  85 
communication  between  said  sound  repro- 

ducing means  and  said  sound  amplifying 
means  and  comprising  two  hollow  members, 
each  projecting  outside  of  said  cabinet,  one 
of  said  members  being  in  slidable  engage-  90 
ment  with  the  other. 

26.  In  a  talking  machine,  the  combina- 
tion with  a  cabinet  comprising  a  body  and 

a  hollow  movable  cover,  of  sound  repro- 
ducing means  in  said  cabinet  and  sound  95 

conveying  means  leading  from  said  sound 
reproducing  means  outwardly  from  said 
cabinet  and  inwardly  through  an  exterior 
wall  of  said  cover,  said  sound  conveying 
means  including  a  stationary  hollow  mem-  100 
ber,  and  a  hollow  member  secured  to  said 
cover  and  slidably  engaging  said  stationary 
member  and  communicating  therewith. 

27.  In  mechanism  of  the  class  described, 
the   combination   with    a   talking   machine,  105 
including  a  sound  conveyer,  of  a  relatively 
movable  cover  for  said  talking  machine,  and 
a   sound   amplifier  attached   at   its   smaller 
end  to  said  cover,  but  otherwise  out  of  con- 

tact therewith,  said  amplifier  being  adapted  110 
to  cooperate  with  said  conveyer  when  said 
cover  is  closed,  substantially  as  described. 

28.  The  combination  with  a  hollow  sound 

conveying  member,  of  a  hollow  sound  con- 
veying member  mounted  to  swing  across  115 

said  first  mentioned  member,  a  shield  pro- 
jecting from  one  of  said  members,  and  a  cor- 

responding projection  arranged  opposite  to 
said  shield  upon  the  other  of  said  members, 
said  shield  and  said  projection  acting  as  120 
closures  for  portions  of  said  members  re- 

spectively, as  one  of  said  members  is  moved 
with  respect  to  the  other  one  of  said  mem- 
bers. 

29.  The  combination  with  a  sound  con-  125 
veying  member  provided  with  an  outlet,  of 
a  sound  conveying  member  provided  with 
an  inlet  and  arranged  to  move  with  respect 
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to  said  first  mentioned  member  to  cause  said 

inlet  to  traverse  said  outlet,  a  shield  project- 
ing from  one  of  said  members,  and  a  corre- 

sponding projection  arranged  opposite  to 
5  said  shield  upon  the  other  of  said  members, 

said  shield  and  said  projection  acting  as 
closures  for  said  outlet  and  said  inlet  re- 

spectively as  one  of  said  members  is  moved 
with  respect  to  the  other  of  said  members. 

10  30.  In  a  talking  machine,  the  combina- 
tion with  a  cabinet  and  a  hollow  sound  con- 

ducting member  mounted  on  said  cabinet 
stationary  with  respect  thereto  having  a 
cylindrical  end  wall,  of  a  hollow  sound  con- 

15  ducting  member  movable  with  respect  to 
said  lirst  mentioned  member  and  communi- 

cating therewith  and  having  a  cylindrical 
end  wall  cooperating  with  said  first  men- 

tioned end   wall,  sound   amplifying  means 
20  carried  by  one  of  said  members,  and  sound 

reproducing  means  carried  by  the  other  of 
said  members. 

31.  The  combination  with  a  cabinet  com- 
prising a  body  portion  and  a  cover  arranged 

25  to  oscillate  with  respect  thereto,  of  sound  re- 
producing means  supported  by  said  body 

portion  independently  of  said  cover,  and  a 
hollow  elbow  projecting  outside  of  said 
cover  in  communication  with  said  sound  re- 

30  producing  means,  and  sound  amplifying 
means  supported  within  said  cover  by  said 
elbow. 

32.  The  combination  with  a  cabinet  hav- 
ing a  body  and  a  cover  arranged  to  oscillate 

with  respect  thereto  about  a  fixed  axis,  of  35 
sound  amplifying  means  having  a  delivery 
end  projecting  freely  within  said  cabinet 
and  movable  coaxially  with  said  cover,  and 
a  door  carried  by  said  cover  opposite  said 
delivery  end.  40 

33.  The  combination  with  a  cabinet,  com- 
prising a  body  portion  and  a  cover  movable 

with  respect  thereto  about  a  fixed  axis,  of 
hollow  sound  conveying  means  carried  by 
said  body  portion  independently  of  said  45 
cover,  and  hollow  sound  conveying  means 
communicating  with  and  sliclably  engaging 
said  first  mentioned  means  and  movable 
coaxially  with  said  cover. 

Signed  by  the  said  Eldridge  R.  Johnson  50 
at  Camden,  State  of  New  Jersey,  this  9th 
dav  of  Julv,  1909. 

'  ELDRIDGE  R.  JOHNSON. "Witnesses : 

Ralph  Lindsay  Freeman, 
Frank  Barclay  Middleton,  Jr. 

Signed  by  the  said  John  C.  English  at 
Camden,  State  of  New  Jersev,  this  9th  dav 
of  July,  1909. 

JOHN  C.  ENGLISH. 

Witnesses : 
Edward  Karcher  MacEwan, 
Charles  Christopher  More. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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iContinuation  of  application  Serial  No.  684,720,  filed  March  19,  1912.     This  application  filed  May  17,  1912. 
Serial  No.  697,936. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Thomas  W.  Kirkman, 

a  citizen  of  the  United  States,  residing  at 
New  York  city,  in  the  county  of  New  York 

5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Stops 

for  Talking-Machines,  of  which  the  follow- 
ing is  a  specification. 

This  invention  relates  to  automatic  stops 
10  for  sound-reproducing  machines,  and  among 

Its  objects  are  the  following:  first,  to  pro- 
vide a  simple,  compact  and  reliable  attach- 
ment for  existing  machines,  and  especially 

those  of  the  fiat-disk  type,  secondly  to  sim- 
15  plify  the  operation  of  setting  the  stop  to  re- 

lease the  record-support  at  the  beginning  of 
a  selection,  and  thirdly  to  provide  means  for 
quickly  and  easily  setting  the  device  so  as  to 
control  the  time  of  its  stopping  action  to 

'20  correspond  with  the  point  at  which  the  se- lection ends. 

A  further  object  of  my  invention  is  to 
furnish  improved  means  whereby  the  brake- 
controlling  latch  may  be  automatically  set 

25  in  brake-releasing  position  by  the  manual 
movement  of  the  reproducer  to  position  it  at 
the  beginning  of  the  record  groove,  one  of 
the  advantages  attained  being  that  the  re- 

setting mechanism  does  not  necessarily  in- 
30  volve  any  friction  or  pressure  on  the  repro- 

ducer arm  or  other  parts  of  the  reproducing 
structure  during  the  performance  of  a  selec- 

tion, and  is  so  combined  with  the  stop  as  to 
permit  the  positioning  adjustment  of  the 

35  latter,  and  the  tripping  of  said  stop  with 
very  slight  exertion  of  power. 

The  present  application  is  a  continuation 
of  my  application  Serial  No.  684,720,  filed 
March  19,  1912. 

40  Of  the  accompanying  drawings,  Figure  1 
represents  a  plan  view  of  a  talking  machine 
provided  with  automatic  stop  mechanism 
constructed  according  to  my  invention.  Fig. 
2  represents  an  elevation  of  the  stop  mech- 

45   anism,  partly  in  section.    Fig.  3  represents  a  , 

cross-section  on  the  line  III — III  of  Fig.  2. ' 
Fig.  4  represents  an  end  elevation  and  sec- 
tion  looking  in  the  opposite  direction  from 
Fig.  3.    Fig.  5  represents  a  plan  view  show- 

50  ing  a  modification.  Fig.  6  represents  a  side  * 
elevation  thereof.  Fig.  7  represents  an  end  i  [ 
elevation.  Lv 

Referring  at  first  to  Figs.  1  to  4  inclusive, 
10  indicates  a  base  having  a  bearing  11  in 
which  is  mounted  a  slidable  brake  stud  12  55 
having  a  cam  13  on  its  rear  or  outer  end. 

14  is  a  brake-operating  lever  pivoted  at  15 
on  suitable  standards  on  the  base  10  and 
adapted  to  be  depressed  by  its  weight  and  a 
pair  of  springs  16.  said  lever  carrying  a  60 
spring  arm  17  provided  with  a  cam  18  adapt- 

ed to  act  against  the  cam  on  the  rear  end  of 
the  brake  stud. 

19  is  a  re-setting  arm  hung  on  pivot  15 
and  having  a  projection  20  engaged  bv  an  ad-  65 
justing  screw  21  on  the  lever  14,  so  that  the 
angular  relation  of  said  lever  and  arm  may 
be  varied,  the  re-setting  lever  having  a  roller 
22  at  its  outer  end  adapted  to  be  engaged  by 
the  reproducer  arm  23  when  the  latter  is  70 
carried  outwardly  to  the  beginning  of  a  se- 
lection. 

24  is  a  standard  formed  with  dove-tailed 
horizontal  guides  25  in  which  is  mounted  a 
normally  fixed  but  adjustable  keeper  slide  26  75 
provided  with  a  knob  or  handle  27,  said  slide 
being  laterally  pressed  against  by  a  leaf 
spring  28  to  furnish  friction. 

On  the  keeper  slide  26  is  mounted  a  latch- 
tripping  slide  29  having  a  roller  30  at  its  80 
end,  in  a  position  to  be  encountered  by  the 
reproducer  arm  at  the  completion  of  a  selec- 

tion, slide  29  being  suitably  guided  to  move 
longitudinally  on  slide  26  and  loosely  held 
thereon  by  pins  31  operating  in  holes  32  in  85 
the  upper  slide  which  allow  some  play  to 
the  latter. 

33  is  a  vertically-movable  latch  bolt  hav- 
ing a  sliding  fit  in  a  guide  bearing  in  the 

slide  29  and  extending  loosely  through  an  90 
aperture  in  the  keeper  slide  26,  said  latch 

bolt  havinp-  a  shoulder  34  adapted  to  take 
over  the  edge  of  the  hole  in  the  keeper  plate 
26  through  which  the  bolt  passes,  said  bolt 
also  having  a  cam  pin  35  operating  against  95 
a  cam  incline  36  when  the  bolt  is  forced  into 
its  uppermost  position,  whereby  its  shoulder 
34  is  caused  to  overlap  the  keeper  slide  and 
retain  the  bolt  in  elevated  position,  such  lat- 

eral movement  and  engagement  being  effect-  100 
ed  by  carrying  the  bolt  upwardly  slightly 
beyond  its  catching  position,  and  then  allow- 

ing it  to  descend  until  the  shoulder  34  rests 
on  the  keeper  slide. 



2 1,165,679 

The  lower  end  of  the  latch  bolt  is  formed 
with  a  T  whose  head  37  engages  the  under 
side  of  the  lever  14  and  whose  neck  occupies 
an  elongated  slot  38  which  permits  the  latch 

5  bolt  to  remain  in  engagement  with  lever  14 
when  the  keeper  slide  26  is  adjusted  to  posi- 

tion the  stop  with  respect  to  the  completion 
of  the  record  groove,  said  slot  being  open- 
ended,  as  seen  in  dotted  lines  in  Fig.  1,  to 

10  permit  the  assembling  of  the  device.  The 
upper  side  of  lever  14  is  adapted  to  en- 

gage with  shoulders  39  on  the  latch  bolt  to 
elevate  the  latter.  In  operating  this  em- 

bodiment of  my  invention,  the  reproducer 
15  arm  23  is  placed  as  represented  in  full  lines 

in  Fig.  1,  so  that  the  needle  will  be  in  or 
about  the  last  or  innermost  turn  of  the  rec- 

ord groove,  and  then  the  keeper  slide  26  is 
pushed  by  means  of  its  handle  27  to  bring 

20  the  roller  30  against  the  side  of  the  repro- 
ducer arm.  Then  when  said  reproducer  arm 

is  carried  outwardly  to  or  somewhat  beyond 
the  dotted  line  position  indicated  in  Fig.  1 
preparatory  to  positioning  the  needle  in  the 

25  outer  portion  of  the  record  groove  it  acts 
against  roller  22  to  depress  the  resetting  arm 
19  and  raise  the  lever  14  and  the  spring 
arm  17  carried  thereby,  thereby  releasing  the 
brake  12.     The  brake-stud  slides  freely  in  its 

30  guide  11,  and  when  the  pressure  of  spring- 
arm  17  is  removed,  the  turn-table  is  thereby 
allowed  to  rotate.  The  lever  14  raises  the 
latch  bolt  33  until  its  shoulder  34  takes  over 

the  keeper  slide  26,  the  bolt  being  forced  lat- 
35  erally  by  the  cam  members  35,  36  and  al- 

lowed to  descend  into  latching  position  as 
described,  and  this  slight  longitudinal  move- 

ment of  the  slide  29  produced  by  the  lateral 
movement  of  the  bolt  33  will  cause  the  roller 

40  30  to  be  positioned  so  that  it  will  be  encoun- 
tered by  the  reproducer  arm  several  turns  of 

the  record  groove  before  the  end  of  the  lat- 
ter, which  turns  being  blank  ones  on  the  or- 

dinary record,  will  allow  the  necessary  mar- 
45  gin  of  movement  to  the  reproducer  arm  at 

the  completion  of  the  selection  to  dislodge 
the  bolt  33  from  the  keeper  slide  26  and  al- 

low lever  14  to  drop  with  the  assistance  of 
the  springs  16  and  cause  the  brake  12  to  be 

50  set  by  the  action  thereon  of  cam  18. 
In  Figs.  5,  6  and  7,  I  have  represented  a 

modification  in  which  12a  represents  a  pivot- 
ed brake-lever,  33a  a  vertically-movable  latch 

bolt  engaging  one  arm  of  said  lever,  26a  a 
55  keeper  plate  frictionally  pivoted  upon  a  post 

24a,  and  29a  a  latch-operating  lever  loosely 
pivoted  on  said  post,  other  parts  correspond- 

ing to  those  in  Figs.  1  to  4  inclusive  being 
designated  by  like  reference  characters,  and 

60  the  action  of  the  members  14, 19  in  re-setting 
the  latch  bolt  being  the  same  as  above  set 
forth. 

I  claim — 
1.  In  a  talking-machine  stop,  the  combi- 

cs  nation  of  a  braking  element,  a  latch  con- 

trolling the  same  and  adapted  to  be  tripped 
b.y  the  movement  of  a  traveling  member  to 
cause  the  setting  of  said  element  at  the  com- 

pletion of  a  selection,  and  a  keeper  for  hold- 
ing said  latch  in  a  brake-releasing  position,  It 

said  keeper  being  adjustable  to  vary  the 
point  in  the  travel  of  said  member  at  which 
the  latch  is  tripped. 

2.  In  a  talking-machine  stop,  the  combi- 
nation of  a  brake,  a  latch  controlling  the  75 

same  and  adapted  to  be  tripped  by  a  trav- 
eling member,  and  an  adjustably  fixed 

keeper  for  holding  said  latch  in  a  brake- 
releasing  position,  said  keeper  being  adjust- 

able in  the  direction  of  the  catching  and  un-  80 
catching  movement  of  said  latch. 

3.  In  a  talking-machine  stop,  the  combi- 
nation of  a  brake,  a  latch  controlling  the 

same  and  adapted  to  be  tripped  by  a  travel- 
ing member,  a  fixed  support,  a  keeper  85 

mounted  thereon  for  holding  said  latch  in 
its  brake-releasing  position  and  manually 
shiftable  on  its  support  to  time  the  occur- 

rence of  the  tripping  action,  and  a  fric- 
tional  connection  between  said  support  and  90 
keeper  to  hold  the  latter  at  any  adjustment. 

4.  In  a  talking-machine  stop,  the  combi- 
nation of  a  brake,  a  fixed  keeper,  and  a  latch 

controlling  the  brake  and  adapted  to  be  held 
by  said  keeper  in  a  brake-releasing  position,  85 
said  latch  having  a  brake-setting  and  re- 

leasing movement,  and  a  keeper-engaging 
and  disengaging  movement  in  a  direction 
transverse  to  said  brake-setting  and  releas- 
ing movement.  100 

5.  In  a  talking-machine  stop,  the  combi- 
nation of  a  brake,  a  fixed  keeper,  and  a  latch 

controlling  the  brake  and  adapted  to  be  held 
bv  said  keeper  in  a  brake-releasing  position, 
said  latch  having  brake-setting  and  releasing  105 
movements  in  a  substantially  vertical  direc- 

tion, and  keeper-engaging  and  disengaging 
movements  in  a  substantially  horizontal  di- 
rection. 

().  In  a  talking-machine  stop,  the  combi-  110 
nation  of  a  brake  having  a  substantially 

horizontal  movement  to  engage  and  disen- 
gage the  edge  of  a  rotating  member,  a 

keeper,  and  a  latch  having  a  substantially 
vertical  movement  to  set  and  release  said  115 
brake  and  a  substantially  horizontal  move- 

ment to  engage  and  disengage  with  the 
keeper. 

7.  In  a  talking-machine  stop,  the  combi- 
nation   of    a    brake,    a    vertically-movable  120 

latch-bolt  weighted  to  fall  by  gravity  and 
set  said  brake  and  adapted  to  be  tripped  by 
a  traveling  member,  and  a  fixed  keeper  for 
holding  said  latch-bolt  in  an  elevated  posi- 

tion, the  latch-bolt  having  a  horizontal  125 
catching  and  uncatching  movement  with  re- 

lation to  the  keeper. 

8.  In  a  talking-machine  stop,  the  combi- 
nation of  a  brake,  a  keeper,  a  latch  having 

substantially  vertical  brake-setting  and  re-  130 
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leasing  movements  and  substantially  hori- 
zontal keeper-engaging  and  disengaging 

movements,  and  a  horizontally-movable 
latch-tripping  device  adapted  to  be  engaged 

5  by  a  traveling  element. 
9.  In  a  talking-machine  stop,  the  combi- 

nation of  a  brake,  a  latch-keeper  adjustable 
to  time  the  occurrence  of  the  tripping 
action,  a  latch-tripping  device  adapted  to  be 

10  engaged  by  a  traveling  element,  and  a  brake- 
controlling  latch  forming  a  connection  be- 

tween said  keeper  and  said  device  whereby 
the  latch  and  latch-tripping  device  are 
shifted  when  the  keeper  is  adjusted. 

15  10.  In  a  talking-machine  stop,  the  com- 
bination of  a  brake,  a  horizontally-adjust- 

able keeper,  a  horizontally-movable  latch  - 
bolt-tripping  device  mounted  thereover  and 
adapted  to  be  engaged  by  a  traveling  ele- 

20  ment,  and  a  vertically-movable  latch-bolt 
controlling  the  brake  and  adapted  to  be  held 
in  raised  position  by  said  keeper,  said  latch- 
bolt  laterally  abutting  the  keeper  and  the 
tripping  device  in  both  directions  of  hori- 

25  zontal  movement. 

11.  In  a  talking-machine  stop,  the  com- 
bination of  a  brake,  a  horizontally-movable 

tripping  device  adapted  to  be  engaged  by  a 
traveling  element  and  having  a  latch-bolt 

30  guide,  a  horizontally-adjustable  keeper  hav- 
ing a  latch-bolt  aperture,  and  a  vertically- 

movable  latch-bolt  controlling  the  brake  and 
cooperating  with  said  keeper,  said  bolt  hav- 

ing a  sliding  fit  in  the  guide  and  a  loose  fit 
35  in  the  aperture. 

12.  In  a  talking-machine  stop,  the  com- 
bination of  a  trip-device  adapted  to  be  en- 

gaged by  a  traveling  element,  a  latch-keeper 
adjustable  therewith  to  time  the  occurrence 

40  of  the  tripping  action,  a  brake  stationarily 
mounted  with  respect  to  said  members,  and 
a  brake  -  controlling  latch  connected  with 
said  trip  -  device  and  keeper  and  laterally 
shiftable  with  respect  to  said  brake  to  allow 

45  for  the  said  adjustment. 
13.  In  a  talking-machine  stop,  the  com- 

bination of  a  brake  element  having  a  slot, 
a  brake  -  controlling  latch  occupying  said 
slot,  a  latch-keeper  adjustable  to  shift  the 

50  latch  in  said  slot,  and  a  tripping  device  for 
said  latch  adapted  to  be  engaged  by  a 
traveling  element. 

14.  In  a  talking-machine  stop,  the  com- 
bination of  a  brake,  a  latch-keeper,  a  latch 

55  having  a  brake-setting  and  releasing  move- 
ment and  a  keeper-engaging  and  disengag- 

ing movement,  said  latch  adapted  to  be  actu- 
ated by  a  traveling  element,  and  means  oper- 
ated by  carrying  the  latch  in  its  brake-re- 

60  leasing  movement  beyond  the  catching  posi- 
tion for  shifting  the  latch  onto  the  keeper. 

15.  In  a  talking-machine  stop,  the  com- 
bination of  a  brake,  a  latch-keeper,  a  latch- 

tripping  device  adapted  to  be  engaged  by  a 
65  traveling  element,   and   a  latch   connected 

with  said  device  and  controlling  the  brake, 
said  latch  having  a  cam  engagement  with 
said  keeper  whereby  its  brake  -  releasing 
movement  sets  the  latch  on  the  keeper. 

16.  In  a  talking-machine  stop,  the  com-  70 
bination  of  a  brake,  a  latch-tripping  mem- 

ber adapted  to  be  engaged  by  a  traveling 
element,  a  latch  -  keeper  adjacent  thereto, 
and  a  latch-bolt  controlling  the  brake  and 
slidable  transversely  with  respect  to  the  75 
movement  of  the  latch  -  tripping  member, 
said  bolt  having  a  cam  adapted  to  engage 
the  keeper  and  shift  said  bolt  and  member 
laterally  to  engage  the  bolt  with  the  keeper 
at  the  limit  of  the  brake-releasing  move-  go 
ment  of  said  bolt. 

17.  In  a  talking-machine  stop,  the  com- 
bination of  a  brake,  a  latch  controlling  the 

same,  a  latch-tripping  device  adapted  to  be 
engaged  by  a  traveling  element,  and  a  85 
keeper  engaging  said  latch  and  adapted  to 
carry  the  same  and  the  device  into  the  posi- 

tion in  which  the  latch  is  tripped,  said 
keeper  having  an  aperture  between  whose 
sides  the  latch  is  adapted  to  play  with  a  go 
slight  lost  motion  in  order  that  the  lever 
may  be  given  a  further  setting  movement 
when  the  latch  is  engaged  with  said  keeper. 

18.  In  a  talking-machine  stop,  the  com- 
bination of  a   support    having  a   guide,   a  95 

keeper  slide  movable  on  said  guide,  a  brake, 
a  latch  controlling  said  brake  and  adapted 

to  be  retained  by  the  keeper  slide  in  brake- 
releasing  position,   and   a   latch  -  operating 
slide  mounted  for  movement  on  said  keeper  100 
slide. 

19.  In  a  talking-machine  stop,  the  com- 
bination of  a  support  having  a  rectilinear 

guide,  a  keeper  slide  horizontally  movable 
on  said  guide,  a  latch-operating  slide  mov-  105 
ably  supported  on  said  keeper  slide,  a  ver- 

tically-movable latch  bolt  working  in  a  bear- 
ing in  said  latch-operating  slide  and  mov- 
able therewith  to  engage  and  disengage  said 

bolt  with  the  keeper  slide,  and  a  brake  con-  no 
trolled  by  said  bolt. 

20.  In  a  talking-machine  stop,  the  combi- 
nation of  a  horizontally-slidable  brake  stud, 

a  lever  pivoted  to  move  in  a  vertical  plane 
and  having  a  cam  coacting  with  said  brake  115 
stud,  a  latch  having  a  rising  and  falling 
movement  to  control  said  lever,  a  keeper  for 
holding  said  latch  in  retracted  position,  and 
a  latch-tripping  member. 

21.  In  a  talking-machine  stop,  the  combi-  120 
nation  of  a  horizontally-movable  brake,  a 
lever  movable  in  a  vertical  path  and  having 
a  cam  for  operating  said  brake,  a  latch  bolt 
having  a  vertical  brake-operating  move- 

ment and  movable  horizontally  to  adjust  its  125 

tripping  position  and  to  engage  it  with  or 
release  it  from  the  keeper,  said  latch  bolt 
having  a  sliding  connection  with  said  lever, 
a  horizontally-movable  keeper  adapted  to 
adjust  the  tripping  position  of  said  latch  no 
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bolt,  and  a  horizontally-movable  latch-oper- 
ating slide  mounted  on  said  keeper. 

22.  In  a  talking-machine  stop,  the  com- 
bination of   a  brake,   a   vertically-movable 

5  latch  controlling  said  brake  and  adapted  to 
be  tripped  by  the  traverse  of  a  traveling 
element  at  the  completion  of  a  selection,  and 
a  latch-setting  lever  pivoted  on  a  horizontal 
axis  and  adapted  to  be  operated  by  the 

PO  manual  return  of  said  element  for  raising 
said  latch  to  its  brake-releasing  position. 

23.  In  a  talking-machine  stop,  the  com- 
bination of  a  brake,  a  rising  and  falling 

latch  controlling  said  brake,  a  keeper  to  hold 
15  said  latch  in  brake-releasing  position,  a 

latch-operating  member  adapted  to  be 
moved  by  the  traverse  of  a  traveling  ele- 

ment for  tripping  said  latch  to  set  the  brake 
at  the  completion  of  a  selection,  and  a  latch- 

$0  setting  lever  pivoted  on  a  horizontal  axis 
and  adapted  to  be  operated  by  the  manual 
return  of  said  element  for  lifting  said  latch 
to  its  brake- releasing  position. 

24.  In  a  talking-machine  stop,  the  com- 
-5  bination  of  a  brake,  a  latch  having  a  verti- 

cal brake-operating  movement  and  a  hori- 
zontal tripping  movement,  means  whereby 

the  elevation  of  said  latch  automatically  re- 
tains it  in  brake-releasing  position,  a  hori- 

3^  zontally-movable  latch-tripping  member, 
and  a  latch-setting  lever  pivoted  on  a  hori- 

zontal axis  and  adapted  to  be  operated  by 
the  manual  return  of  a  traveling  element. 

25.  In  a  talking-machine  stop,  the  com- 
>**  bination  of   a  brake,   a   vertically-movable 

latch,  a  latch-keeper,  a  horizontally-movable 
latch-tripping  member,  and  a  lever  pivoted 

on  a  horizontal  axis  and  having  one  arm 
connected  with  said  latch  and  provided  with 
brake-operating  means  and  another  arm  40 
provided  with  a  contact  member  adapted 
to  be  engaged  by  a  traveling  part  to  re-set said  latch. 

2G.  In  a  talking-machine  stop,  the  com- 
bination of  a  horizontally-movable  brake,  a  45 

lever  pivoted  to  move  in  a  vertical  plane  and 
having  a  cam  to  operate  said  brake  and  also 
having  a  contact  member  for  engagement 
by  the  reproducer  arm,  a  keeper  slide  mov- 

able horizontally,  parallel  to  the  plane  of  50 
movement  of  said  lever,  a  latch-operating 
slide  movable  horizontally  on  said  keeper 
slide  and  adapted  to  be  actuated  by  a  travel- 

ing element,  and  a  latch  bolt  movable  ver- 
tically in  said  latch-operating  slide  and  also  55 

movable  horizontally  therewith,  said  bolt 
engaging  said  lever  and  coacting  with  said 
keeper  slide  to  automatically  set  the  bolt  in 
brake-releasing  position  when  the  bolt  is 
raised.  60 

27.  In  a  talking-machine  stop,  the  combi- 
nation of  a  horizontally-sliding  brake  stud, 

a  lever  having  a  yieldingly-mounted  cam  for 
setting  said  brake  stud,  a  latch  controlling 
said  lever,  and  latch-tripping  means. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  the  presence  of  two  subscribing 
witnesses,  this  14th  day  of  May,  1912. 

THOMAS  W.  KIRKMAN. 

Witnesses : 
R,  M.   PlERSON, 
Edwabd  E.  Black. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Daniel  M.  Winans, 

a  citizen  of  the  United  States,  residing  at 
Binghamton,  in  the  county  of  Broome  and 

h  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Talking- 
Machines  with  Bepeat  Attachments,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  talking  machines 

-■&  having  mechanism  enabling  the  same  to  au- 
tomatically repeat  a  record,  when  desired. 

That  is,  if  the  "repeat"  mechanism  or  at- 
tachment is  set,  in  my  invention,  the  record 

being  rotated  and  the  reproducing  stylus  or 
15  needle  positioned  to  reproduce  the  same,  the 

selection  will  be  played;  at  the  termination 
of  the  selection  the  stylus  will  be  lifted  from 
contact  with  the  record  and  returned  imme- 

diately to  its  starting  position,  whereupon 
20  the  stylus  is  again  dropped  into  engagement 

with  the  record  and  the  selection  repeat- 
ed. At  the  termination  of  the  second  ren- 

dition of  the  record  the  machine  is  auto- 
matically stopped.    By  my  invention,  these 

25  movements  are  effected  by  means  of  a  num- 
ber of  levers  carried  by  the  tone  arm.  When 

the  first  rendition  of  the  record  is  com- 
pleted, in  accordance  with  the  preferred 

form  of  my  invention,  a  lever  carried  with 
—  the  tone  arm  contacts  lightly  with  the  usual 

latch  of  an  automatic  stop  mechanism,  this 
latch  or  trigger  being  adapted,  when  subse- 

quently operated  to  release  the  brake  and 
permit  the  same  to  be  spring-operated  to 

35  stop  the  machine  in  the  well-known  man- 
ner. In  my  device,  however,  the  trigger  re- 

ferred to  is  not  operated  by  the  first  contact 
therewith  of  the  lever  referred  to.  Instead, 
the  first  light  contact  of  the  lever  with  the 

40  trigger  results  in  unlatching  another  lever 
and  causing  the  reproducing  stylus  to  be 
lifted  from  the  record  surface.  The  for- 

ward movement  of  the  tone  arm  simulta- 
neously stops,  before  the  brake  release  trig- 

45  ger  has  been  operated,  and  the  tone  arm  is 
immediately  returned,  by  suitable  mecha- 

nism, to  its  starting  point,  the  stylus  being 
held  out  of  contact  with  the  record.  A  sec- 

ond lever  carried  bv  the  tone  arm  now  en- 

50  counters  an  adjustable  stop  device,  as  a  re- 
sult of  which  other  lever  means  are  tripped, 

replacing  the  stvlus  in  the  record  groove  at 
the  beginning  of  the  record.  The  stylus  now 
travels  a  second  time  over  the  record  and  at! 

55  the  end  of  this  second  rendition,  the  f}rsti§ 

60 
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lever  referred  to  again  contacts  the  trigger 
of  the  automatic  stop  device,  this  time  op- 

erating the  same  and  stopping  the  machine. 
The  object  of  my  invention  is  to  provide  a 

simple  and  effective  mechanism  for  operat- 
ing in  the  manner  described,  or  for  causing 

a  record  automaticallv  to  be  repeated,  by  the 
coaction  of  devices  movable  with  the  repro- 

ducer, with  suitable  stop  devices  on  the  ma- 
chine. 

Other  objects  of  my  invention  reside  in 
the  details  of  construction  and  combinations 
of  parts  hereinafter  more  fully  described 
and  claimed  in  the  appended  claims. 

In  order  that  a  clearer  understanding  of  70 
my  invention  may  be  had.  attention  is  here- 

by directed  to  the  accompanying  drawings 

forming  part  of  this  application  and  illus- 
trating one  embodiment  of  mv  invention. 

In  the  drawings,  Figure  1  represents  a  75 
top  plan  view  of  a  talking  machine  having 
my  preferred  repeat  attachment,  Fig.  2  is 
a  side  elevation  of  the  same,  Fig.  3  is  an 
enlarged  vertical  section  through  the  upper 
end  of  the  tone  arm.  Fig.  4  is  a  horizontal 
section  on  line  4 — 4  of  Fig.  3,  Fig.  5  is  a  sec- 

tion taken  on  line  5 — 5  of  Fig.  1,  the  repro- 
ducer being  about  to  complete  its  first  ren- 
dition of  the  record,  Figs.  6  and  7  are  simi- 

lar views  showing  the  tripping  of  the  levers 
at  the  end  of  the  first  rendition  and  at  the 
beginning  of  the  second  rendition  of  the 
record  respectively,  and  Figs.  8  and  9  are 
side  elevations  of  the  mechanism  shown  in 

Fig.  7  viewed  in  the  direction  of  the  ar- 
rows 8  and  9  respectively. 

For  purposes  of  illustration,  I  have  shown 
a  talking  machine  having  the  casing  1,  from 
which  extends  the  bracket  2.  supporting  the 
tone  arm  3,  from  which  is  carried  the  am- 

plifying horn  4.  The  reproducer  5,  pro- 
vided with  the  stylus  or  needle  6,  is  sup- 
ported by  the  goose-neck  7,  pivotally  mount- 

ed at  8  on  the  end  of  the  tone  arm.  The 

stylus  6  operates  upon  the  disk  record  9,  car-  100 
ried  by  the  turntable  10,  the  stylus  being  fed 
or  progressed  inwardly  of  the  record  by  its 
engagement  with  the  record  groove. 

I  have  illustrated  my  improved  repeat  at- 
tachment as  cooperating  with  the  form  of  105 

automatic  stop  device  described  in  my  Pat- 
ent No.  1,084,993,  dated  January  20,  1914, 

although  any  of  the  well-known  automatic 
stop  devices  may  be  used  in  which  a  part 
movable  with  the  tone  arm  contacts  a  latch  nrt 

80 
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device  or  trigger  to  operate,  or  permit  the 
operation  of  the  brake.  In  the  construction 
illustrated  in  the  drawings,  the  lever  11,  piv- 
otally  supported  underneath  the  turntable, 

g  carries  a  pad  12,  adapted  to  press  against  a 
flange  on  the  turntable  to  stop  the  rotation 
thereof,  when  lever  11  is  actuated  by  spring 
13.  Lever  11  is  held  in  inoperative  position 
by  a  trigger  14,  pivoted  at  15.     A  wedge- 

10  shaped  member  16  is  carried  by  lever  17 
and  is  positioned  at  one  side  of  the  arm  18 
of  trigger  14  by  the  adjustment  of  lever  17 
into  a  desired  position,  the  effect  of  this  ad- 

justment being  to  interpose  a  greater  or  less 
16  thickness  of  member  16  in  the  path  of  the 

trip  device  carried  by  the  tone  arm  and  thus 
cause  the  selection  to  be  stopped  at  an  earlier 
or  a  later  point. 
A  supporting  plate  19  is  secured  to  the 

20  tone  arm  3  in  any  suitable  manner,  as  by 
fitting  the  same  about  the*  tone  arm,  and 
passing  a  screw  20  through  a  pair  of  lugs  21 
on  the  adjacent  ends  of  the  plate.  A  lever 
22  is  pivoted  to  plate  19  at  23,  the  forward 

25  end  of  this  lever  being  extended  down- 
wardly, as  shown  at  24,  and  provided  with 

a  slot  25.  A  lever  26  is  pivotally  mounted 
on  the  goose-neck  7,  adjacent  to  the  pivotal 
bearing  8  thereof,  lever  26  having  a  forward 

30  upwardly  curved  portion  27  adapted  to  en- 
gage the  cylindrical  surface  28,  at  the  rear 

of  the  sound  box  or  reproducer  5,  to  lift  the 
reproducing  needle  from  the  record.  The 
tail  of  lever  26  extends  through  the  slot  25 

35  in  the  downwardly  extending  portion  24  of 
lever  22,  by  which  lever  26  is  operated  to 
lift  the  reproducer  at  the  end  of  the  first 
rendition  of  a  record  which  is  to  be  repeated. 

Lever  26  may  be  loosely   pivoted  upon 
40  goose-neck  7  in  any  suitable  way,  as  by  pro- 

viding lever  26  with  a  strap  29  extending 
around  the  goose-neck  and  secured  to  lever 
26.  In  the  position  of  the  mechanism  shown 
in  Fig.  5,  in  which  none  of  the  levers  have 

45  been  tripped,  lever  26  is  out  of  contact  with 
the  edges  of  slot  25,  the  reproducer  being 
supported  by  the  engagement  of  the  stylus 
with  the  record,  lever  26  thus  not  interfer- 

ing with  the  movements  of  the  reproducer. 
50  When  the  first  rendition  of  the  record  is 

completed,  however,  lever  22  is  drawn  down- 
wardly into  the  position  shown  in  Fig.  6, 

as  will  be  explained,  depressing  the  tail  of 
lever  26  and  thereby  lifting  the  reproducer 

65  stylus  from  the  record. 
Lever  22  is  provided  with  a  handle  por- 

tion 30  extending  upwardly  above  its  pivot 
23,  and  a  portion  31  extending  downwardly 
below    pivot   23,   the    forwardly   extending 

*°  portion  terminating  in  the  downturned  end 
24,  and  the  downwardly  extending  arm  31, 
constituting  a  bell-crank.  Arm  31  of  the 
lever  is  provided  with  a  forwardly  extend- 

ing foot  portion  32  having  a  latching  pro- 
*fl  jection  33  extending  a  slight  distance  from 

its  upper  surface.  A  pair  of  latching  levers 
are  pivoted  at  34  to  the  supporting  plate  19. 
The  under  or  rear  lever  is  provided  with  a 
downwardly  extending  trip  arm  35  adapted 
to  contact  the  adjustable  stop  member  of  70 
the  automatic  stop  device,  when  the  stylus 
reaches  or  approaches  the  end  of  the  record. 
This  lever  has  a  portion  36  extending  to  the 
right,  referring  to  Figs.  5,  6  and  7,  from 
pivot  34,  this  arm  36  having  a  nose  37  adapt-  75 
ed  to  engage  with  the  latching  projection  33 
of  lever  22,  as  shown  in  Fig.  5,  to  hold  the 
upper  arm  of  lever  22  in  its  raised  position 
out  of  contact  with  lever  26.  A  spiral 
spring  38  extends  between  the  forward  end  39 
of  the  upper  arm  22  and  the  left  hand  end 
of  lever  36,  as  shown  at  39. 

The  outer  or  front  one  of  the  two  levers 
referred  to  as  pivoted  at  34  has  an  arm  40 
extending  to  the  right  from  pivot  34  and  35 
a  downwardly  extending  trip  arm  41.  Trip 
arm  41  is  adapted  to  contact  the  stop  42, 
as  will  be  explained,  when  the  stylus  has 
returned  inoperatively  across  the  record  to 
the  outer  edge  thereof.  Lever  40  has  a  nose  90 
43  adapted  to  engage  within  a  notch  44  at 
the  lower  end  of  a  lever  45,  which  is  pivoted 
at  23  in  front  of  lever  22.  Lever  45  has 
a  handle  portion  46  adjacent  to  the  handle 
portion  30  of  lever  22.  A  spiral  spring  47  95 
is  connected  at  one  end  to  a  pin  48  on  lever 
40,  adjacent  to  the  pivot  34  thereof,  and  at 
the  other  end  to  a  pin  49  on  lever  45  adja- 

cent the  lower  end  thereof.  Spring  47  is 
stronger  than  spring  38  already  described.  100 
Lever  45  has  a  rearwardly  extending  projec- 

tion 50  at  its  lower  end,  adapted  to  contact 
the  right  hand  edge  of  arm  31  of  lever  22 
when  the  parts  are  in  the  position  shown  in 
Fig.  6.  105 
The  handle  30  of  lever  22  is  provided 

with  a  stop  pin  51,  adapted  to  contact  the 
left  hand  edge  of  handle  46  of  lever  45,  as 
shown  in  Fig.  5,  and  thereby  prevent  un- 

due upward  movement  of  lever  22.  A  pin  110 
52  on  plate  19  limits  upward  movement  of 
both  levers  36  and  40.  A  pin  53  on  the  foot 
portion  32  of  lever  22  limits  downward 
movement  of  lever  40,  as  shown  at  Fig.  7. 

The  tone  arm  3,  as  shown  in  Figs.  2,  3  and  iio 
4,  is  provided  with  means  for  returning  the 
same  across  the  record  to  the  outer  edge 
thereof,  when  the  stylus  is  lifted  from  the 
record  groove.  The  tone  arm  is  pivotally 
mounted  in  the  forwardly  extending  annu-  120 
lar  portion  54  of  bracket  2,  the  tone  arm 
having  a  spider  55  through  which  the  pivot 
rod  56  extends,  the  upper  end  of  this  rod 
being  mounted  in  the  cross  piece  57  secured 
within  the  annular  portion  54  of  bracket  2, 
in  the  usual  manner.  A  spiral  spring  58  is 
mounted  about  pivot  rod  56  between  spider 
55  of  the  tone  arm  -and  cross  piece  57  of  the 
bracket,  its  ends  being  secured  to  these  two 
members  in  such  a  manner  as  to  tend  to  --<> 
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move  the  tone  arm  toward  the  outer  edge  of 
the  record  and  turntable. 

The  stop  42,  which  as  stated,  is  adapted 
to  be  contacted  by  trip  arm  41  of  lever  40  is 

■■  adjustably  secured  to  the  top  of  casing  1,  as 
shown  in  Fig.  1.  Stop  member  42  may  suit- 

ably comprise  a  strip  of  metal  having  di- 
agonal slots  59,  59  therethrough,  through 

which  screws  60,  secured  in  the  casing,  ex- 
jq  tend,  these  screws  being  tightened  in  any 

desired  position  of  member  42.  Member  42 
may  be  provided  with  an  upturned  end  61 
to  constitute  a  handle  and  an  upturned 
flange  62  on  the  inner  edge  of  the  member 

15  adjacent  to  one  end.  This  flange  62  consti- 
tutes the  stop  which  is  contacted  by  trip 

arm  41.  The  position  of  flange  62  is  varied 
to  permit  the  use  of  records  of  different 
sizes,  such  as  ten  inch  and  twelve  inch  disks, 

20  by  positioning  member  42  so  that  screws  60 
are  mounted  in  one  end  or  the  other  of  di- 

agonal slots  59,  or  in  an  intermediate  posi- 
tion. 

The   operation   of  the   device  may  now 
25  briefly  be  explained. 

When  it  is  desired  to  play  the  same  record 
twice,  handles  30  and  46  are  pressed  to- 

gether, with  the  result  that  lever  36  is 
latched  by  projection  33  of  arm  31  and  lever 

30  45  is  latched  by  the  engagement  of  nose  43 
with  notch  44,  the  parts  now  being  in  the 
position  shown  in  Fig.  5.  Previous  to  this, 
the  reproducer  has  been  positioned  over  the 
inner  edge  of  the  record  with  the  stylus  in 

35  contact  with  the  last  groove  of  the  record 
and  the  adjustable  member  16  of  the  auto- 

matic stop  device  positioned  to  contact  the 
forward  edge  of  trip  arm  35,  the  same  as 
would  be  done  if  it  were  desired  merely  to 

40  adjust  the  automatic  stop  device  for  the 
record,  without  regard  to  the  repeating 
mechanism.  The  reproducer  is  then  moved 
over  to  the  outer  edge  of  the  record,  with 
the  stylus  in  line  with  the  outside  groove  of 

45  the  record  and  stop  member  42  positioned 
so  that  its  flange  62  will  contact  trip  lever 
41.  The  machine  is  then  stai'ted,  and  the 
stylus  being  positioned  in  the  record  groove, 
will  travel  across  the  record,  the  feed  of  the 

§0  reproducer  relative  to  the  record  being 
caused  by  the  engagement  of  the  stylus  with 
the  record  groove.  When  the  rendition  of 
the  record  is  completed,  trip  arm  35  contacts 
stop  member  16,  as  shown  in  Fig.  6.    Mem- 

66  ber  16  is  not,  however,  moved  sufficiently  by 
this  contact  to  release  brake  lever  11,  since 
the  first  light  contact  of  arm  35  with  mem- 

ber 16  raises  lever  36  sufficiently  to  disen- 
gage its  nose  37  from  latching  projection  33, 

60  whereupon  spring  38  immediately  swings 
lever  22  downward,  as  shown  in  Fig.  6, 
whereby  the  tail  of  lever  26  is  depressed  and 
the  reproducer  5  lifted  so  that  the  stylus  is 
clear  of  the  record.     Thereupon,  the  tone 

65  arm  is  immediately  swung  in  the  reverse 

direction,  the  stylus  passing  over  the  record 
surface  without  contacting  the  same,  until 
trip  arm  41  contacts  the  stop  flange  62,  as 
shown  in  Fig.  7.  This  results  in  depressing 
lever  40,  so  that  its  nose  43  drops  from  notch  70 
44  and  spring  47  draws  lever  45  to  the  left 
into  the  position  shown  in  Fig.  7.  Spring  47 
is  stronger  than  spring  38,  as  stated,  and  lug 
50  on  lever  45  being  in  contact  with  arm  31 
of  lever  22,  this  movement  of  lever  45  car-  75 
ries  lever  31  with  it,  the  upper  arm  of  the 
bell-crank  being  raised  against  the  force  of 
its  weaker  spring  38.  This  removes  the 
pressure  of  lever  22  from  the  tail  end  of 
lever  26  and  allows  the  stylus  to  again  drop  80 
into  the  outer  groove  of  the  record.  The 
record  is  now  played  for  the  second  time,  at 
the  end  of  which  trip  arm  35  again  contacts 
adjustable  stop  member  16.  The  various  le- 

vers now  being  tripped,  however,  there  is  85 
nothing  to  cause  the  stylus  to  be  lifted  from 
the  record,  and  the  continued  contact  of  arm 
35  with  member  16  swings  member  16  and 
arm  18  of  the  trigger  14  therewith,  so  that 
trigger  14  moves  out  of  contact  with  lug  63  90 
on  brake  lever  11,  permitting  the  brake  to 
be  applied  and  the  machine  stopped. 

It  is  obvious  that  when  it  is  not  desired  to 

repeat  a  record,  the  parts  of  the  repeat  mech- 
anism are  simply  left  unlatched,  as  shown  in  95 

Fig.  7,  whereupon  arm  35  contacting  stop 
member  16  will  stop  the  machine  at  the  end 
of  each  rendition.  If  it  is  desired  to  repeat 
a  record  more  than  twice,  without  stopping 

the  machine,  the  repeat  mechanism  may  be  10° 
relatched,  without  interrupting  the  record, 
by  merely  pressing  handles  30  and  46  to- 

gether. In  the  broader  aspects  of  my  invention, 

stop  member  16  may  be  considered  simply  as  105 
an  abutment  without  reference  to  an  auto- 

matic stop  device.  Also,  while  I  have  illus- 
trated my  invention  in  connection  with  a 

well-known  form  of  talking  machine,  in 

which  the  reproducer  is  carried  at  the  end  1J'° of  the  pivoted  tone  arm  and  fed  across  the 
revolving  disk  record,  it  is  obvious  that  my 
invention  is  not  limited  to  this  type  of  ma- 
chine. 

The  preferred  form  of  my  device  as  illus-  115 
trated  is  extremely  simple,  may  be  manufac- 

tured at  small  cost  and  is  certain  in  its  oper- 
ation. 
Having  described  my  invention,  what  I 

claim  as  new  therein  and  desire  to  secure  by  120 Letters  Patent  of  the  United  States  is : 
1.  In  a  talking  machine,  having  a  pivoted 

tone  arm,  reproducer,  stylus,  rotatable  rec- 
ord carrier,  and  brake  means  therefor,  the 

combination  of  a  trigger  for  latching  the  12° 
brake  in  inoperative  position,  means  carried 
by  the  tone  arm  adapted  to  contact  said  trig- 

ger at  the  end  of  a  record,  means  for  lifting 
said  stylus  from  the  record  when  said  means 

contacts  said  trigger,  and  without  operating  lciu 
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said  trigger,  means  for  returning  said  tone 
arm  across  the  record  with  the  stylus  out  of 
contact  therewith,  and  means  for  causing  the 
stylus  to  again  engage  the  record  at  the  be- 

l  ginning  thereof,  substantially  as  set  forth. 
2.  In  a  talking  machine,  having  a  rotata- 

ble  record-carrier  and  a  reproducer  and  sty- 
lus movable  relatively  thereto  to  play  a  rec- 
ord when  the  stylus  is  in  engagement  with 

AC  the  record,  the  combination  of  an  automatic 
stop  device,  including  a  stop  member,  means 
movable  with  the  reproducer  adapted  to  con- 

tact said  stop  member  at  the  end  of  a  record, 
a  member  latched  in  inoperative  position  by 

1£  said  means,  and  unlatched  by  the  light  en- 
gagement thereof  with  said  stop  device,  de- 

vices for  lifting  the  stylus  from  the  record 
when  said  member  is  unlatched,  spring 
means  for  returning  the  reproducer  to  its 

20  starting  position,  when  the  stylus  has  been 
lifted,  and  means  for  causing  the  stylus  to 
again  engage  the  record  at  the  beginning 
thereof,  said  first  means  being  adapted  to 
operate    said    stop    member    when    pressed 

25  against  the  same  thereafter,  said  member  be- 
ing unlatched,  substantially  as  set  forth. 

3.  In  a  talking  machine,  having  a  rotata- 
ble  record  carrier  and  a  reproducer  and  sty- 

lus movable  relatively  thereto  to  play  a  rec- 
30  ord  when  the  stylus  is  in  engagement  with 

the  record,  the  combination  of  an  automatic 
stop  device,  including  a  stop  member,  means 
movable   with   the   reproducer   adapted   to 

o^  contact  said  stop  member  at  the  end  of  a 
record,  without  operating  said  stop  device, 
means  for  lifting  the  stylus  from  the  record 

thereupon,  means  for  returning  the  repro- 
ducer to  its  starting  position,  an  abutment, 

and  means  movable  with  the  reproducer 
adapted  to  contact  said  abutment  and  there- 

upon to  cause  the  stylus  to  again  engage  the 
record  at  the  beginning  thereof,  substan- 

tially as  set  forth. 
4.  In  a  talking  machine,  having  a  rota- 

0   table  record  carrier  and  a  reproducer  and 
stylus  movable  relatively  thereto  to  play  a 
record  when  the  stylus  is  in  engagement  with 
the  record,  the  combination  of  an  automatic 

50   stop  device,  including  a  stop  member,  means 
movable  with  the  reproducer  adapted  to  con- 

tact said  stop  member  at  the  end  of  a  record, 
a   member  latched  in  inoperative  position 
by  said  means,  and  unlatched  by  the  engage- 
rs  ment  thereof  with  said  stop  device,  and  de- 

vices for  lifting  the  stylus  from  the  record 
when  said  member  is  unlatched,  said  means 
being  adapted  to  operate  said  stop  device 
when  pressed  against  the  same  with  suffi- 

(.Q   cient  force,  substantially  as  set  forth. 
5.  In  a  talking  machine,  having  a  rota- 

table  record  carrier  and  a  reproducer  and 
stylus  movable  relatively  thereto  to  play  a 
record  when  the  stylus  is  in  engagement  with 

E  -  the  record,  the  combination  of  a  stop,  a  trip 
device  movable  with  the  reproducer  adapted 

to  contact  said  stop  at  the  end  of  the  record, 
a  lever  latched  by  said  trip  device  and  re- 

leased by  the  contact  of  the  latter  with  said 
stop,  and  means  operated  by  said  lever  to 
lift  the  stylus  from  the  record  when  said  70 
lever  is  released,  substantially  as  set  forth. 

6.  In  a  talking  machine,  having  a  rota- 
table  record  carrier  and  a  reproducer  and 
stylus  movable  relatively  thereto  to  play  a 
record  when  the  stylus  is  in  engagement  with  ?§, 
the  record,  the  combination  of  stops  posi- 

tioned to  be  contacted  when  the  stylus  has 
approximately  completed  its  forward  and 
return  movements  across  the  record,  trip  de- 

vices movable  with  the  reproducer  adapted  $9 
respectively  to  contact  said  stops  at  the  ends 
of  said  forward  and  return  movements,  a 
pair  of  lever  means  latched  by  said  trip  de- 

vices, respectively,  and  adapted  to  be  re- 
leased bv  the  contact  thereof  with  said  stops,  85 

a  lever  adapted  to  lift  the  reproducer  when 
operated,  means  for  causing  said  first  lever 
means,  when  released,  to  operate  said  lever, 
and  means  for  causing  said  second  lever 
means,  when  released,  to  return  said  first  90 
lever  means  to  inoperative  position,  substan- 

tially as  set  forth. 
7-  In  a  talking  machine,  the  combination 

of  a  pivoted  tone  arm,  a  reproducer  and 
stylus  carried  thereby,  adapted  to  coStct  with  d5 
a  rotatable  record,  a  spring  tending  to  swing 
the  tone  arm  outwardly  across  the  record,  re- 

producer-lifting means,  carried  by  the  tone 
arm,  means  for  latching  the  same  in  inoper- 

ative position,  comprising  a  detent,  and  a  100 
stop  positioned  to  be  contacted  by  said  de- 

tent to  unlatch  said  latching  means,  when 
said  stylus  reaches  the  end  of  the  record,  sub- 

stantially as  set  forth. 
8.  In  a  talking  machine,  the  combination  105 

of  a  pivoted  tone  arm,  a  reproducer  and 
stylus  carried  thereby,  adapted  to  coact  with 
a  rotatable  record,  a  spring  tending  to  swing 
the  tone  arm  outwardly  across  the  record,  a 
lever,  mounted  on  the  tone  arm,  adapted  to  JLIO 
raise  the  stylus  from  the  record,  a  lever 
adapted  to  depress  an  end  of  said  first 
lever  to  raise  the  stylus,  a  spring  for  op- 

erating said  second  lever,  and  means  for 
latching  said  second  lever  in  inoperative  115 
position  comprising  a  detent  having  a  trip 
arm,  said  levers  and  latching  means  being 
carried  by  the  tone  arm,  substantially  as 
set  forth. 

9.  In  a  talking  machine,  having  a  rota-  120 
table  record  carrier  and  a  reproducer  and 
stylus  movable  relatively  thereto  to  play  a 
record  when  the  stylus  is  in  engagement 
with  the  record,  the  combination  of  stops 

positioned  to  be  contacted  when  the  stylus  125 
reaches  the  end  of  its  forward  and  return 
movements,  respectively,  across  the  record, 
and  devices  mounted  to  move  with  the  re- 

producer, comprising  reproducer  -  lifting 
means,  a  bell-crank  for  operating  the  same,  UO 
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a  lever  and  spring  for  moving  said  bell- 
crank  to  inoperative  position,  a  weaker 
spring  for  operating  said  bell-crank,  and 
means  for  latching  said  bell-crank,  and  said 
lever,  in  inoperative  positions,  adapted  to  be 
released  by  contact  with  said  stops,  respec- 

tively, substantially  as  set  forth. 

This  specification  signed   and  witnessed 
this  14th  day  of  July,  1915. 

DANIEL  M.  WINANS. 

Witnesses : 
D.  W.  Gregg, 
M.  G.  Hat.kt. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 
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1,106,115- Specification  of  Letters  Patent.  Patented  Dec.  28,  1915. 

Original  application  filed  June  15,  1909.  Serial  Wo.  502,274.     Divided  and  this  application  filed  July  26, 
f Sfe,  1910.     Serial  No.  573,975. 

To  all  Whom  it  may  <  oncer n: 
Be  it  known  that  I;  Michel  ok  Pezzei;,  a 

citizen  of  the  Republic  of  France,  residing 
at  Paris,  in  the  Department  of  the  Seine. 

5  France,  have  invented  certain  new  and  use- 
ful Improvements  in  Indicating  Devices  for 

Phonography  and  Their  Application,  of 
which  the  following  is  a  full,  clear,  and 
exact  description. 

1 0  This  invention  refers  to  an  indicating  ar- 
rangement which  permits  of  following  by 

leading  the  ordinary  emissions  of  a  phono- 
graph simultaneously  with  the  production 

of  the  said  sounds. 

15  This  invention  also  refers  to  the  process 
of  preparing  the  record  of  a  mechanically 
driven  apparatus  so  that  the  record  thus 
produced  may  be  operated  in  synchronism 
with    the    record    of    a    second    apparatus, 

20  which  is  Generally  a  phonograph,  the  sub- 
ject-matter of  which  is  disclosed  in  my  Pat- 

ent No.  1,101,026,  granted  June  23,  1914.  on 
application,  Serial  Xo.  502,274,  filed  June 
15,  1909,  of  which  application  the  present 

25  application  is  a  division. 
The  essential  element  of  the  indicating 

device  consists  of  a  flexible  band  unwound 

by  clock-work  and  inscribed  with  the  vari- 
ous parts  of  the  piece  to  be  performed,  for 

30  example,  the  song,  the  words  and  the  ac- 
companiment. On  this  band  the  music  or 

the  words  are  not  written  as  is  usual  with 
scores,  that  is  to  say,  that  instead  of  the 
space  existing  between  the  various  bars  de- 

35  pending  on  the  number  of  signs  to  be  ar- 
ranged between  the  said  bars,  this  inscription 

solely  depends  on  the  period  of  time  occupied 
in  executing  the  sounds  or  syllables  inclosed 
between    two    consecutive   bars.      In    other 

40  words,  when  the  band  is  unwound,  the  vari- 
ous musical  signs,  or  the  various  syllables  of 

the  words,  pass  (before  a  fixed  pointer,  for 
example)  exactly  according  to  the,  various 
alterations  of  speed  imparted  to  the  whole 

45  according  to  the  expression  it  is  desired  to 
impart.  It  can  consequently  be  understood 
that  by  following  the  unwinding  of  the  in- 

dicating band,  the  performers,  for  example, 
the  singer  and  the  accompanist,  are  guided 

50  in  the  execution  of  their  respective  parts,  so 
as  to  be  always  together  and  any  hesitancy 
or  inaccuracy  in  the  execution  is  thereby 
avoided.  Whatever  the  case  may  be,  the  in- 

dicating band  will  generally  comprise  one  or 
55  more  lines  referring  to  the  melodious  part  or 

to  the  declaim  tory  part,  and  one  or  more 
other  lines  referring  to  the  accompaniment. 

In  order  practically  to  carry  out  the  spe- 
cial rhythmic  and  expressive  inscription  re- 

ferred to  above,  and  at  the  same  time  to  ob-  60 
tain  agreement  between  the  various  parts, 
for  the  production  of  the  band,  it  will  be 
necessary  to  provide  a  method  for  inscribing 
the  rhythm  upon  the  band  and  this  method 
comprises  essentially  driving  the  band  past  65 
a  fixed  point  at  a  speed  which  is  propor- 

tional to  the  speed  of  the  sound  producing 
machine  and  inscribing  upon  the  band  as  it 
passes  the  fixed  point  a  visible  mark  which 
registers   the   beginning   and   end    of   each  70 
sound  or  tone  which  is  to  be  indicated. 

The  indicator,  formed  in  the  manner  just 
described,  is  capable  of  various  applications, 
either  alone  or  in  combination  with  other 

musical  apparatus,  more  particularly  the  75 
phonograph.  In  this  latter  case,  by  sepa- 

rately recording  the  song  and  the  accom- 
paniment, it  permits  the  singer  being  accom- 

panied by  the  phonograph,  or,  an  accom- 
panist to  accompany  a  song  by  the  phono-  80 

graph. I  shall  now  describe  my  invention  with 
reference  to  the  accompanying  drawings, 
showing  the  musical  indicator  inferred  to 
above  as  applied  to  a  gramophone,  and  pro-  85 
vided  Avith  one  arrangement  for  the  produc- 

tion of  the  rhythmic  bands  of  the  indicator 
in  accordance  with  my  method. 

Figure  1  is  an  elevation  of  the  whole  ar- 
rangement. Fig.  2  is  a  corresponding  plan  90 

view.  Fig.  3  is  a  detail  showing  the  actuat- 
ing mechanism  of  the  rhythmic  band.  Figs. 

4  and  5  respectively'  show  a  side  and  front 
view  of  a  modification.  Figs.  6  to  8  show  a 
front,  plan  and  side  viyw  of  the  application  95 
of  an  arrangement  for  inscribing  staves. 
Fig.  9  shows  a  portion  of  a  rhythmic  band. 
Fig.  10  shows  a  modification  of  the  arrange- 

ment of  the  desk.  Fig.  11  is  a  longitudinal 
section  on  the  line  X — X  of  Fig.  10.  Fig.  100 
12  shows  a  portion  of  this  desk  with  inscrib- 

ing styles.  Fig.  13  is  a  detailed  view  show- 
ing one  of  these  styles.  Fig.  14  is  a  detailed 

view,  on  a  larger  scale,  showing  a  longitudi- 
nal section  of  the  actuating  roller  of  the  105 

desk  shown  in  Fig.  10.  Fig.  15  is  a  per- 
spective view  of  the  mechanism  actuating 

this  roller.  Fig.  16  is  an  elevation  showing1 
this  desk  fitted  to  a  phonograph  and  pro- 

vided with  its  electrical  actuating  mecha-  110 
nism.  Figs.  17  to  21  show  another  modifi- 

cation of  the  desk,  in  which  Fig.  17  is  a 
plan  view.  Fig.  18  a  longitudinal  section 
on  Y — Y  of  Fig.  17.     Fig.  19  an  elevation 
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showing  the  mechanism  for  actuating  the 
engaging  and  disengaging  gear.  Fig.  20 
showing  a  cross  section  of  the  desk  as  fitted 
to  the  phonograph,  and  Fig.  21  is  a  detail 

5  showing  on  a  larger  scale  a  longitudinal  sec- 
tion of  the  actuating  roller. 

The  arrangement  shown  in  Figs.  1  to  3 
comprises  a  guide  (a)  in  which  is  passed  the 
rhythmic  indicating  band   (b) ;  one  of  the 

10  sides  (a')  of  this  guide  is  movable  so  as 
to  permit  of  rapidly  inserting  and  removing 

the  band  (b) ;  this  movable  side  (a')  is  held 
in  position  on  the  guide  (a)  by  milled 

screws   (a2)    (Figs.  1,  2  and  8).    The  band 
15  (b)  is  unrolled  from  a  stock  reel  (c)  on  to  a 

receiving  reej  (d).  This  unrolling  move- 
ment of  the  band  (b)  is  controlled  by  a 

double  pin-wheel  (e)  fitted  loose  to  a  shaft 
(/)  which  is  rotated  and  at  the  desired  mo- 

20  ment  rotates  the  pin- wheel  (e)  by  the  inter- 
mediation of  a  coupling  disk  (g).  This 

disk  (g)  can  slide  along  the  shaft  (/)  but  is 
always  carried  around  on  the  rotation  of  the 
latter.     The  inner  surface  of  the  disk  (g) 

25  is    provided    with    slots    or    recesses    (<7'), 
which  are  for  the  purpose  of  meshing  with 

projections    (e')   provided  on  the  adjacent 
surface  of  the  pin- wheel  (e)  (Figs.  2  and  3). 

The  shaft  (/)  is  rotated  by  clock-work  or 
30  in  any  other  suitable  manner.  For  the  case 

in  which  the  indicating  band  is  fitted  to  a 
phonographic  apparatus,  as  in  the  example 
shown  in  the  drawings,  the  shaft  (/)  would 
be  rotated  by  the  driving  shaft  (A)  of  the 

35  phonograph,  by  the  intermediation  of  any 
suitable  transmission  whatever;  for  ex- 

ample, the  shaft  (A)  may  be  provided  with 

a  worm  (A')  meshing  with  a  worm-wheel 
(*),    fixed    to    a    pinion    (i')    which    latter 

40  meshes  with  a  cog-wheel  (/')  keved  to  the 
shaft  (/). 

In  order  to  facilitate  the  reading  of  the 
band,  more  especially  when  the  latter  is  in- 

scribed with  the  song  and  the  accompani- 
45  ment,  the  guide  (a)  may  be  inclined  at  a 

variable  angle,  as  shown  in  Figs.  4  and  5; 
in  this  case  the  shaft  would  consist  of  two 

parts,  connected  together  by  beveled  pin- 

ions (;,'#)': 50  In  order  to  be  able  to  easily  disengage  the 
indicating  band  (b)  from  the  pin- wheel  (e), 
the  guide  (a)  can  be  turned  slightly  around 
the  fixing  screw  (Z),  and  is  held  in  position 
at  its  other  extremity  by  a  set  screw   (ra). 

55  The  receiving  reel  (d)  has  imparted  to  it 
a  rotary  movement  which  can  be  controlled 
either  by  the  pin- wheel  (e)  or  by  the  clock- 

work of  the  apparatus.  The  side  (a')  of 
the  guide  (a)  is  provided  with  a  pointer  (n) 

60  movable  along  a  rod  (<?)  so  as  to  be  brought 
in  front  of  the  desired  spot  of  the  indicat- 

ing band. 
In  order  to  produce  this  band,  it  is  first 

necessary    to   inscribe   the   rhythm    of   the 
66  piece;  with  this  object  in  view,  the  band  ac- 

tuated as  has  been  described,  is  unwound, 
and  b}'  means  of  a  style  on  the  emission  of 
each  note  or  each  syllable,  a  line  is  traced 
on  this  band  and  is  prolonged  during  the 
whole  period  through  which  this  note  or  70 
syllable  is  sustained.  This  succession  of 
lines,  some  long  others  short,  constitutes 
a  graphic  indication  of  the  rhythm  of  the 
piece.  In  front  of  the  starting  point  of  each 
line,  the  corresponding  notes  or  syllables  are  75 
inscribed  on  the  band,  and  beneath  the  same 
the  corresponding  notes  of  the  accompani- 

ment. For  inscribing  this  graphic  record 
the  present  arrangement  may  consist  of  a 
style  (p),  fitted  to  the  armature  (q)  of  an  80 

electro-magnet  (qf)  in  the  circuit  of  which 
a  manipulator  (r)  is  arranged.  When  the 
current  is  cut  off  from  the  electro-magnet 

(q'),  the  style  (p)  which  should  preferably 
be  disposed  normal  to  the  surface  of  the  85 
armature  which  faces  the  magnet,  will  be  in 
its  position  of  rest,  the  armature  having 
been  -drawn  by  gravity  or  other  means  away 
from  the  magnet,  and  said  style  will  then 
inscribe  on  the  band  a  straight  line  X — X.  90 
On  each  emission  of  notes  or  syllables  the 
lever  of  the  manipulator  (r)  will  be  pressed 

down,  thereby  closing  the  circuit  of  the  elec- 
tro-magnet (<?'),  the  armature  (q)-oi  which 

will  be  attracted  and  the  style  (p)  will  first  95 
trace  a  small  line  approximately  perpendic- 

ular to  the  line  X — X;  during  the  whole 
period  during  which  the  note  or  syllable  is 
sustained  the  manipulator  (r)  is  kept 
pressed  down,  and  the  style  (p)  will  then  100 
trace  on  the  band  a  line  parallel  to  the  line 
X — X,  and  the  length  of  which  will  depend 
on  the  period  of  time  that  this  note  or  syl- 

lable is  sustained. 

The  tracing  point  of  the  style  (p)  may  105 
be  mounted  on  an  arrangement  which  per- 

mits of  removing  the  band  of  paper  when- 
ever no  line  should  be  inscribed  on  the  band. 

Another  auxiliary  style  (s)  mounted  on  a 
spring  and  intended  to  be  operated  directly  no 
by  hand,  may  be  arranged  in  front  of  the 
style  (p).  This  second  style  (s)  may  be 
utilized  as  a  substitute  for  the  style  (p).  or 
for  marking  on  the  band  certain  reference 
lines  intended  for  example,  in  the  case  in  115 
which  an  error  has  been  committed  in  re- 

cording the  graphic  record  by  means  of  the 
first  style  actuated  electrically,  to  permit  of 
immediately  finding  on  the  band  the  place 
where  the  error  has  been  made.  The  rhyth-  120 
mic  graphic  record  thus  inscribed  on  the 
band  may  be  preserved  after  the  inscription 
of  the  music  and  words,  or  it  may  be  rubbed 

out.  The  present  apparatus  will  be  provid- 
ed or  not  with  the  arrangement  for  inscrib-  125 

ing  the  rhythm,  according  to  the  purpose  to 
which  the  apparatus  is  to  be  applied.  For 
those  persons  who  desire  to  make  indicating 
bands,  the  apparatus  should  comprise  this 
inscribing  device  just  described,  whereas  for  130 



1,166,115 

those  persons  who  buy  the  bands  and  who 
only  utilize  the  apparatus  for  regulating  the 
agreement  of  the  various  parts  of  the  piece, 
the  apparatus  need  not  be  provided  with 

5  this  inscribing  device.  The  apparatus  for 
producing  the  band  may  furthermore  con- 

sist of  one  or  more  printing  disks  (t).  inked 
by  roller  («)  (Figs.  6  to  8)  and  intended  for 
the  purpose  of  tracing  the  musical  staff  or 

10  staves  on  the  band  (6),  while  the  latter  is 
being  rotated,  and  this  is  effected  simul- 

taneously with  the  inscription  of  the  rhyth- 
mic graphic  record. 

By  means  of  the  present  arrangement  of 
2 5  control  as  applied  to  a  phonograph,  and  as 

described  above,  it  is  possible  to  execute  one 
of  the  parts  of  a  piece  by  the  phonograph 
and  the  other  portion  can  be  executed  by  the 
person  with  absolute  agreement  of  the  two 

20  parts.  For  example,  the  band  (b)  formed 
as  shown  in  Fig.  9,  and  passing  along  in 
front  of  the  pointer  (n)  permits  an  accom- 

panist (pianist  or  the  like)  to  follow  the 
song  performed  by  the  phonograph,  inas- 

25  much  as  the  accompanist  is  always  fore- 
warned by  the  inscriptions  of  the  band  (b) 

in  front  of  the  pointer  (n)  of  the  exact 
moment  in  which  the  notes  or  syllables 
forming  the  song  will  be  emitted  by  the 

30  phonograph.  The  present  indicating  ar- 
rangement also  permits  of  a  singer  being 

accompanied  by  a  phonograph. 
In  the  modification  shown  in  Figs.  10  and 

11,  the   apparatus  assumes  the   form   of  a 
35  desk,  and  consists  of  a  board  (ft)  mounted 

at  an  angle  on  a  support  fitted  to  one  of  the 
sides  of  the  box  of  the  phonograph.  Two 

guides  (ft')  are  fitted  to  the  longitudinal 
edges  of  this  board  by  means  of  set  screwTs 

40  (a2)  and  serve  to  guide  the  band  (b)  on 
which  is  inscribed,  or  on  which  has  to  be  in- 

scribed, the  rhythmic  graphic  record  and 
the  signs  or  indications  corresponding  to 
the  sounds  emitted  by  the  phonograph.  The 

45  part  (a)  is  provided  at  one  of  its  extremities 

with  two  lugs  (a3,  a*)  between  which  is  en- 
gaged the  stock  wheel  (<?)  y  the  spindle  (ft8) 

of  a  crank  disk  (a6)  turns  freely  in  one  of 
these  lugs   (ft3)/  a  slot  is  provided  in  this 

50  spindle  and  engages  with  a  pin  or  projec- 
tion provided  on  one  of  the  sides  of  the  reel 

(e) .  The  other  side  of  the  latter  is  provided 
in  its  center  with  a  small  recess  in  which 
can  engage  a  point  arranged  on  the  end  of 

55  the  lug  (ft4)  this  latter  is  elastic  so  as  to  per- 
mit of  an  easy  and  rapid  insertion  and  re- 

moval of  the  reel  (<?).  At  its  other  end  the 
part  (ft)  is  provided  with  two  other  lugs 
(ft7,   ft8),   between   which   are   mounted   the 

60  pin-w-heel  (e)  and  the  receiving  wheel  (d)  ; in  order  to  increase  the  contact  surface  of 

the  band  with  the  pin-wheel  (e)  a  boss  (ft9) 
is  formed  at  the  back  end  of  the  part  (ft). 
The  pin- wheel    (e)    is  mounted  loose  on  a 

66  shaft  (e2)   (Fig.  14)  mechanically  connected 

to  the  clock-work  of  the  phonograph  as  de- 
scribed farther  on,  and  is  connected  up  to 

this  shaft  by  coupling  disk  (ft),  which  is 
constantly  carried  around  on  the  rotation 
of  the  shaft  (e2)  and  can  be  moved  longi-  70 
tudinally  along  the  latter.  On  the  interior 
surface  of  the  coupling  disk  (ft),  slots  or 

holes  (ft')  are  provided  and  are  for  the  pur- 
pose of  meshing  with  one  or  more  pins  (e') 

provided  on  the  pin- wheel  {e) ;  an  interior  7  J 
spring  (g2)  tends  to  maintain  the  coupling 
(ft)  constantly  engaged  with  the  pin- wheel 
(e).  Now,  in  order  that  the  coupling  can 
be  maintained  in  the  disengaged  position, 

the  shaft  (e2)  is  provided  with  a  bayonet  80 
groove  (e3,  e*)  in  which  can  be  displaced  a 
pin  (ft3)  provided  on  the  coupling  (g). 
The  coupling  (ft)  can  be  disengaged  by  hand 
or  by  the  intermediation  of  a  manipulating 

lever  (g*).  The  reel  (d)  is  rotated  by  the  85 
pin-wheel  (e)  by  the  intermediation  of  a 
transmission  cord  or  belt  (e5),  which  latter 
is  preferably  elastic.  Now,  in  order  to  estab- 

lish or  interrupt  the  mechanical  connection 
between  the  pin-wheel  (e)  and  the  receiving  90 
wrheel  (d),  this  latter  may  be  provided  at 
its  extremity  with  two  pulleys,  the  one  {d') 
of  which  fixed  to  the  reel  and  the  other  (d2) 
turning  loose;  the  displacement  of  the 
transmission  cord  or  belt  from  the  fixed  to  95 
the  loose  pulley,  or  vice  versa,  can  be  effected 

by  means  of  a  disengaging  bar  (d3)  fitted 
to  the  part  (ft).  The  shaft  (e2)  is  rotated 
by  the  cog-wheel  (A)  of  the  mechanism  of 
the  phonograph  by  the  intermediation  of  100 

two  shafts  (/')  and  (/)  (Fig.  15)  ;  these 
two  shafts  are  carried  in  a  framework  (/2) 
provided  with  a  collar -(f)  fitted  to  one  of 
the  columns  or  pillars  of  the  clock-w7ork  of 
the  phonograph.  105 

The  present  arrangement  can  consequently 
be  applied  to  all  existing  phonographs. 
When  the  apparatus  is  utilized  for  causing  a 
band  to  be  unwound  synchronously  wdth  the 

emissions  of  the  phonograph,  one  of  the  I10 
slides  of  the  guides  is  provided  with  a  rod 
(0)  along  which  an  indicator  or  pointer  (n) 
can  be  moved ;  at  the  moment  the  first  sound 
is  emitted  by  the  phonograph,  this  pointer 

(n)  will  be  brought  in  front  of  the  first  ni 
inscription  of  the  band. 

For  the  case  in  which  the  apparatus  is 
employed  for  inscribing  the  indicating  band, 

the  guides  (ft')  are  provided  with  one,  two, 
or  more  electric  styles  (Fig.  12)  ;  for  ex-  12° 
ample;  on  the  upper  guide  are  mounted  two 

styles  (//)  (p2),  and  on  the  lower  guide  a 
style  (p3).  Each  of  these  styles  is  formed  by 
a  pencil  holder  (/>),  the  lead  of  which  is 

constantly  held  in  contact  with  the  band  by  125 
the  action  of  the  spring  (p4)  (Fig.  13.) 
These  pencil  holders  are  respectively  fitted 

to  the  armature  of  the  electro-magnets  (ft', 
ft2,  #3)  ;  the  two  electro-magnets  (q\  q2)  of 
the  two  upper  styles  are  arranged  in  the  same  13° 
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circuit  and  are  actuated  by  the  same  manipu- 
lator (r),  these  two  styles  will  trace  two 

identical  graphic  records  on  the  band;  the 
use  of  these  two  styles  is  a  precautionary 
measure  for  the  case  in  which  one  of  them 
for  any  reason  Avhatsoever  might  fail  to  act. 

These  two  upper  styles  ai*e  for  the  purpose  of 
tracing  the  rhythmic  graphic  record.  The 
lower  style  is  arranged  in  a  separate  circuit 
and  is  controlled  by  a  second  manipulator 

(r').  This  lower  style  is  for  the  purpose 
of  marking  on  the  band  certain  indicating 
signs,  reference  marks  and  the  like. 

The  two  manipulators  may  be  arranged  as 
15  shown  in  Fig.  16  on  the  right  and  on  the  left 

of  the  phonograph  so  that  the  operator  can 
operate  the  manipulator  (r)  with  the  right 

hand  and  (r')  with  the  left  hand,  while  at 
the  same  time  following  the  band  as  it  is 
unwound  on  the  board  (a).  If  at  a  certain 
moment  it  is  necessary  to  stop  the  movement 
of  the  band,  the  operator  will  only  have  to 

act  on  the  lever  (r/4)  in  order  to  disconnect 
the  coupling. 

If  it  is  desired  to  maintain  the  coupling 
disk  disconnected  while  the  phonograph 
continues  working,  the  coupling  (g)  will  be 
drawn  back  and  turned  slightly  from  right 

to  left  by  hand,  whereby  its  pin  (gs)  will 
30  be  drawn  back  and  engage  in  the  part  (e4) 

of  the  groove  of  the  shaft  (e2).  When  it 
is  desired  to  start  the  band  again,  the  cou- 

pling will  be  turned  in  the  inverse  direc- 
tion, so  as  to  bring  the  pin    (g;i)   into  the 

35  part  (e3)  of  the  groove;  the  coupling  (g) 
under  the  action  of  the  spring  (g2)  will  then 
reengage  with  the  pin-wheel  (e).  The  whole 
of  the  arrangement  can  be  completed  by  a 
desk   (t)   for  the  purpose  of  receiving,  for 

40  example,  the  score  containing  the  piece  sung 
by  the  phonograph  when  it  is  desired  to  con- 

trol the  piece  inscribed  on  the  score  and  the 
inscription  of  the  rhythmic  band. 

In  the  modification  shown  in  Figs.  17  to 
21,  the  pin-wheel  (e)  is  covered  over  by  cap 
or  case  I  which  can  turn  around  its  pivots 
2 ;  this  cap  is  for  the  purpose  of  maintaining 
the  rhythmic  band  (&)  in  contact  with  the 

upper  part  of  the  pin- wheel  (e)  ;  this  ar- 
rangement permits  at  the  commencement  of 

an  operation  of  more  easily  placing  the 
band  (b)  in  position,  inasmuch  as  it  suffices 
to  raise  the  cap  I,  to  place  the  free  end  of  the 
band  of  the  upper  part  of  the  wheel  (e) 
and  to  push  down  the  cap  I  again.  This 
modification,  furthermore,  comprises  a  spe- 

cial device  for  actuating  the  engaging  and 
disengaging  gear  of  the  pin-wheel  (e) ,  and 
>  ;f  the  receivin g  reel  ( d ) .  This  arrangement 
is  combined  so  as  simultaneously  to  control 
the  engaging  or  the  disengaging  of  the  said 
pin-wheel  and  the  reel  so  as  to  avoid  the  im- 

possibility of  any  wrong  manipulation. 
The  nin- wheel   (<J)  and  the  receiving  reel 

(d)  are  both  mounted  loose  on  their  respec- 
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tive  spindles  (e2,  d*),  and  are  rotated  by  two 
couplings  (g,  d5).  These  latter  are  respec- 

tive^ fixed  to  two  pulleys  (e6,  d°),  connected 
together  by  transmission  belt  or  cable  (e5). 
The  coupling  (g)  is  firmly  attached  to  the 
shaft  (e2)  as  regards  the  rotary  movement, 
but  can  be  freely  displaced  longitudinally 

along  this  shaft..  The  coupling  (cZ5)  is  alto- 
gether loose  on  its  shaft  or  spindle  (d4). 

The  two  couplings  (<y),  (d~°),  are  provided with  holes  or  recesses  on  their  inner  surface 
which  are  intended  for  engaging  with  one 
or  more  pins  or  projections  provided  on  the 
pin-wheel  (e)  and  the  reel  (d)  as  shown  in 
Fig.  21.  The  displacements  of  the  two  cou- 

plings (/y,  .</'"')  are  controlled  by  levers 
(#',  eZ7),  and  these  latter  are  actuated  simul- 

taneously by  a  single  cam  3  keyed  to  a  spin- 
dle 1  provided  with  a  manipulating  lever  5. 

A  ccording  as  the  latter  is  moved  in  one  or 

other  direction  so  will  the  couplings  (</,  d5) 
be  moved  forward  or  drawn  back  on  their 

respective  spindles  and  will  thus  occasion 
the  connecting  up  or  disconnection  of  the 
pin-wheei  (e)  and  the  reel  (d).  Springs  6, 
7  constantly  tend  to  maintain  the  couplings 

(/•/,  d:')  in  connection  with  the  pin  wheel  (e) 
and  the  receiving  reel  (d). — Fig.  20  shows 
the  method  of  mounting  the  desk  (a)  on  a 
support  8  of  special  shape  fitted  to  the  wall 
of  the  box  of  the  phonograph. 

The  present  system  of  rhythmic  inscrip- 
tion is  capable  of  numerous  applications. 

The  present  apparatus  can  be  advanta- 
geously employed  for  recording  phono- 

graphic disks. 
At  present  when  an  artist  sings  or  speaks 

in  front  of  a  phonograph  for  the  purpose 
of  recording  a  piece,  he  is  constantly  pre- 

occupied with  the  necessity  of  terminating 
his  piece  within  the  required  time,  and- if  the 
recording  of  the  piece  has  not  been  finished 
at  the  moment  in  which  the  recording  style 
has  reached  the  end  of  its  course  on  the  disk 
or  cylinder  the  latter  will  be  of  no  use,  and 
the  artist  will  have  to  recommence  his  piece; 
but,  inasmuch  as,  in  order  to  obtain  a  sharp 
inscription  on  the  disk,  it  is  necessary  to 
sing  or  speak  out  very  loud,  the  result  will 
be  very  tiring  for  the  artist.  The  present 
-  vsicm  of  rhythmic  indicator  does  away  with 
this  inconvenience.  Before  performing  a 

piece  out  aloud  the  artist  first  sings  it  softly 
while  the  phonograph  or  the  registering  ap- 

paratus turns  without  disk  or  cylinder,  while 
at  the  same  time  rotating  a  band  on  which 

the  o iterator  traces  the  rhythmic  graphic  rec- 
ord of  the  song  to  be  recorded  by  scanning 

on  the  manipulator  the  syllables  of  his  song. 

If  the  pie.ee  is  performed  within  the  re- 
quired time,  the  syllables  .may  then  be  in- 

:  ,  ibed  on  the  band  in  front  of  the  corre- 
sponding lines  of  the  graphic  record;  if,  on 

the  contrary,  the  piece  has  not  been  termi- 
nated within  the  required  time,  the  artist 
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will  have  to  begin  again,  but  this  fresh  per- 
formance of  the  piece  will  not  tire  the  artist 

because,  as  has  been  stated,  he  is  only  sing- 
ing softly  without  effort  and  consequently 

t  without  fatigue.  When  the  rhythmic  graphic 

record  of  the  piece  performed  has  been  ob- 
tained within  the  required  time,  the  wax 

disk  is  placed  on  the  phonograph,  and  the 
band  inscribed  with  the  graphic   record  is 

1!>  introduced  into  the  apparatus.  The  phono- 

graph is  then  started,  and  the  artist  per- 
forms the  piece  with  the  strength  of  voice 

deemed  necessary;  as  the  band  is  unwound 
at  the  same  speed  as  during  its  inscription. 

15  the  artist  has  no  longer  to  worry  himself 
about  the  time  allotted  to  him.  only  haying 
to  sing  according  to  the  inscriptions  of  the 
band  passing  in  front  of  his  eyes. 

The  present  apparatus  may  also  be  used 
20  for  any  kind  of  instruction,  because  the 

agreement  which  it  supplies  between  the 
signs  read  and  the  sounds  heard  produces 
in  the  brain  an  intimate  correlation  be- 

tween these  signs  and  these  sounds  and  by 
25  frequent  repetition  this  correlation  can  be 

fixed  in  the  mind.  For  example,  when 
teaching  singing,  or  solfeggio  the  professor 
may  record  on  a  disk  and  inscribe,  as  has 
been  stated  above,  on  an  indicating  band 

30  various  principles  of  song  or  solfeggio  and 
intercalate  various  performed  examples. 
The  pupil  can  then  by  obtaining  this  disk 
and  this  band  and  arranging  them  on  a 
phonograph  provided  with  the  present  ar- 

35  rangement.  repeat  them  as  often  as  desired, 
following  the  lesson  with  his  eyes  at  the 
same  time  that  he  hears  it. 

The  present  apparatus  can  also  be  used 
for  the  instruction  of  languages:  thus,  the 

40  phonograph  might  pronounce  a  series  of 
foreign  words,  and  the  band  would  present 
to  the  eyes  of  the  auditor  either  their  trans- 

lation or  their  spelling;  the  agreement  of 
the  inscriptions  of  the  band  and  of  the  words 

4  5  pronounced  by  the  phonograph  would  also 
be  obtained  by  means  of  a  graphic  inscrip- 

tion, as  described  above.  By  this  method  of 
teaching,  the  auditor  would  be  rapidly 
familiarized   with   the   signification   of   the 

50   words  or  with  their  pronunciation. 
In  the  case  in  which  the  indicating  band 

has  to  be  read  by  several  persons  at  one  and 
the  same  time,  the  apparatus  will  be  of 
larger  dimensions  and  the  band  will  be  ex- 

55  posed  at  a  suitable  height  above  the  ground. 
With  the  present  indicating  apparatus  me- 

chanical pianos  or  organs  may  be  employed 
for  accompanying  a  piece  performed  by  an 
artist  or  by  a  phonograph. 

60  As  previously  described,  a  rhythmic 
graphic  record  of  the  piece  would  be  first  in- 

scribed; then  according  to  this  graphic 
record  will  be  determined  the  position  of 
the   perforations   of  the   cards   or  rolls  of 

f5   these  mechanical  pianos  or  organs  so  as  to 

establish  the  agreement  between  the  accom- 
paniment and  the  song;  it  will  then  suffice 

mechanically  to  connect  the  actuating  mech- 
anism of  the  rolls  of  the  mechanical  piano 

or  organ  with  that  of  the  phonograph,  or  70 
the  actuating  device  of  a  rhythmic  band 
in  accordance  with  that  which  has  served 

to  manufacture  these  rolls,  in  order  to  ob- 
tain synchronism  between  the  accompani- 
ment executed  by  the  mechanical  piano  or  75 

organ  and  the  piece  sung  by  the  phonograph 
or  artist.  In  the  case  in  which  the  piece  is 
performed  by  an  artist,  it  suffices  for  the 
latter  to  sing,  speak  or  play  while  following 
the  passage  of  the  rhythmic  band.  80 

The  present  indicating  apparatus  may  also 
be  applied  for  synchronizing  the  movement 
of  a  cinematograph  or  moving  picture  ap- 

paratus with  those  of  a  phonograph  or 
sound  producing  apparatus  in  the  following  85 
manner.  While  the  artist  is  singing,  if  de- 

sired, even  relatively  softly,  a  cinemato- 
graphic apparatus  may  be  used  to  successively 

photograph  his  postures,  the  play  of  his 
physiognomy,  the  movements  of  his  lips,  etc.,  90 
and  during  such  procedure  a  rhythmic 
graphic  of  the  song  Avill  be  inscribed  on  the 
band,  thus  affording  an  auxiliary  record 
which  closely  corresponds  throughout  with 
the  rhythm  of  the  song,  and  which  is  in  95 
synchronism  with  the  corresponding  por- 

trayals upon  the  cinematographic  record  or 
film.  This  band  is  then  unwound  in  the  ap- 

paratus at  the  same  speed,  and  the  artist 
sings  out  loud  before  the  phonograph  while  100 
following  the  inscriptions  of  the  band  pass- 

ing along  in  front  of  him. 
The  present  invention  may  also  be  applied 

for  guiding  in  a  precise  manner  the  per- 
formers of  the  various  parts  of  a  piece.  An  105 

indicating  apparatus  will  be  arranged  in 
front  of  each  performer,  and  all  the  indicat- 

ing apparatus  will  be  driven  synchronously. 
It  is  clear  that  the  present  indicating  ap- 

paratus for  recording  the  rhythm  is  capable  110 
of  numerous  other  applications,  and  that  the 
shape,  dimensions  and  arrangement  of  detail 
may  vary  according  to  the  applications. 

It  is  to  be  understood  that  in  the  appended 
claims  the  term  "record"  is  to  be  used  in  its  115 
broad  sense  and  may  hence  be  applied  to  a 
phonographic  record  or  to  a  cinematographic 
record  or  film,  or  to  the  record  of  any  like 
piece  of  apparatus. 
Having  now   particularly   described   and  120 

ascertained  the  nature  of  my  said  invention, 
and  in  what  manner  the  same  is  to  be  per- 

formed, I  declare  that  what  I  claim  is: 
1.  The  method  of  preparing  the  record  of 

a  mechanically  driven  sound  producing  in-  125 
strument.  so  that  the  record  may  be  oper- 

ated in  synchronism  with  the  band  of  a 
rlrythmic  indicator,  which  comprises  effect- 

ing a  relative  movement  between  the  band 
and  a  fixed  point  at  a  speed  directly  propor-  ISO 
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tional  to  the  speed  at  which  the  sound  pro- 
ducing instrument  drives  its  record  carrying 

part  past  the  fixed  part  of  the  sound  pro- 
ducing instrument  which  controls  the  emis- 

5  sion  of  sounds  therefrom,  in  inscribing  upon 
said  band  as  it  passes  said  fixed  point  each 
time  a  sound  or  tone  is  heard  which  is  to 
be  thereafter  emitted  from  the  instrument, 
a  visible  mark  which  registers  the  beginning 

10  and  end  of  each  such  sound  or  tone,  and 
thereafter  effecting  a  second  similar  move- 

ment of  said  band  while  simultaneously  re- 
cording the  tones  and  sounds  upon  the  rec- 

ord of  the  sound  producing  instrument  in 
15  proper  consonance  with  the  relative  move- 

ment of  said  marks  indicating  such  sounds 
or  tones  with  respect  to  the  fixed  point. 

2.  The  method  of  preparing  the  record  of 
a  sound  producing  instrument  so  that  the 

20  record  may  be  operated  in  synchronism  with 
the  band  of  a  rhythmic  indicator,  which 
comprises  driving  said  band  past  a  fixed 
point  at  a  speed  directly  proportional  to  the 
speed  with  which  the  record  carrying  part 

25  of  the  instrument  is  driven  past  the  fixed 
part  of  the  instrument  which  controls  the. 
sounds  emanating  therefrom,  in  inscribing 
upon  said  band  as  it  passes  said  fixed  point 
a  visible  mark  registering  the  beginning  and 

30  end  of  each  sound  or  tone  which  is  to  be 

thereafter  emitted  by  the  sound  producing 
instrument,  whereby  a  graphic  record  of  the 
sounds  or  tones  to  be  produced  is  recorded, 
and  in  then  effecting  a  second  similar  move- 

3  5  ment  of  said  band  and  in  reproducing  upon 
the  record  of  the  sound  producing  instru- 

ment each  time  a  graph  indicating  a  sound  or 
tone  passes  the  fixed  point  of  the  indicator 
the  sound  or  tone  which  corresponds  thereto. 

40  3.  In  the  process  of  preparing  the  record 
of  a  mechanically  driven  apparatus,  so  that 
said  record  may  be  operated  in  synchronism 
with  the  record  of  a  second  apparatus,  one 
at  least  of  said  apparatus  being  a  phono- 

45  graph,  the  steps  which  consist  in  effecting 
relative  movement  between  a  given  point  and 
a  receiving  surface  at  a  speed  proportionate 
to  that  of  one  of  said  apparatus,  making 
particular  indications  upon  said  surface  si- 

50  multaneously  with  the  production  of  pre- 
liminary or  trial  sounds  or  tones,  each  of 

which  corresponds  substantially  to  a  sound 
or  tone  to  be  later  recorded  upon  a  phono- 

graph record,  and  also  making  particular  in- 
55  dications  upon  said  surface  in  consonance 

with  the  respective  terminations  of  said  trial 
sounds  or  tones,  whereby  to  produce  a  suc- 

cession of  indicating  marks  on  the  receiving 
surface  corresponding  to  the  sequence  and 

60  duration  of  the  said  trial  sounds  or  tones, 

then  repeating  said  sounds  or  tones  to  the 
phonograph  in  the  same  sequence  and  dura- 

tion respectively  as  the  marks  were  recorded 
on  said  surface. 

4.  In   the   process   of   preparing   phono-  65 
graphic  records  adapted  to  be  operated  in 
synchronism  with  a  cinematographic  film, 
the  steps  which  consist  in  simultaneously 

photographing  the  moving  subject  and  mak- 
ing a  rhythmic  graphic  record  of  the  sounds  7  0 

or  tones  produced  by  the  subject  Avhile  being 
photographed,  and  then  making  a  phono- 

graphic record  of  said  sounds  or  tones  by  de- 
livering the  same  to  a  phonograph  at  a  speed 

proportionate  to  the  movement  of  the  cam-  7  5 
era   as   determined  by   the   said   rhythmic 
record. 

5.  The  method  of  preparing  a  movable 
band  for  a  rhythm  indicator  adapted  to  be 
driven  past  a  fixed  point  in  synchronism  80 
with  a  mechanically  driven  sound  producing 

instrument,  the  steps  which  consist  in  ef- 
fecting the  movement  of  the  band  past  a 

fixed  point  at  a  speed  directly  proportional 
to  the  speed  with  which  the  sound  produc-  85 
ing  instrument  is  adapted  to  drive  its  mov- 

able record  past  the  relatively  fixed  part  of 
the  instrument  which  controls  the  emission 
of  sound  therefrom,  and  in  inscribing  upon 
said  band  as  it  passes  said  fixed  point  each  90 
time  a  sound  or  tone  is  heard  which  is  to  be 

indicated,  a  visible  mark  registering  the  be- 
ginning and  end  of  each  such  sound  or  tone. 

6.  The  method  of  preparing  a  movable 
band  for  a  rhythm  indicator  adapted  to  be  95 
driven  past  a  fixed  point  in  synchronism 
with  a  mechanically  driven  sound  produc- 

ing instrument,  the  steps  which  consist  in  ef- 
fecting the  movement  of  the  band  past  a 

fixed  point  at  a  speed  directly  proportional  100 
to  the  speed  with  which  the  sound  produc- 

ing instrument  is  adapted  to  drive  its  mov- 
able record  past  the  relatively  fixed  part  of 

the  instrument  which  controls  the  emission 
of  sound  therefrom,  in  inscribing  upon  said  105 
band  as  it  passes  said  fixed  point  each  time 
a  sound  or  tone  is  heard  which  is  to  be  indi- 

cated, a  visible  mark  registering  the  begin- 
ning and  end  of  each  such  sound  or  tone,  and 

in  inscribing  upon  said  band  a  musical  nota-  110 
tion,  or  verbal  expression,  or  both,  of  such 
sounds  or  tones  which  were  indicated,  spac- 

ing them  in  accordance  with  said  marks  and 
in  the  same  sequence. 

In  witness  whereof,  I  subscribe  my  signa-  115 
ture,  in  the  presence  of  two  witnesses. 

MICHEL  de  PEZZER. 
Witnesses : 

Henry  Dakbt, 

Ltjcien  Crespin. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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To  all  whom,  it  may  concern :' Be  it  known  that  I,  Minakd  A.  Possons, 
a  citizen  of  the  United  States,  residing  at 
Cleveland,  in  the  county  of  Cuyahoga  and 

5  State  of  Ohio,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Boxes, 
for  Talking-Machines,  of  which  the  follow- 

ing is  a  specification,  reference  being  had 
therein  to  the  accompanying  drawing. 

10  This  invention  relates  to  improvements  in 
sound  boxes  for  talking  machines  and  per- 

tains particularly  to  an  addition  to  or  at- 
tachment for  sound  boxes  of  the  general  type 

now  in  common  use. 
15  It  is  well  known  to  all  users  of  talking 

machines  of  today  that  the  needle  in  drag- 
ging over  the  record,  makes  a  very  percepti- 

ble scraping  sound,  and  that  this  varies  in 
intensity  or  degree  according  to  the  condi- 

20  tion  or  quality  of  the  record.  It  is  also  well 
known  to  users  of  talking  machines  that  in 
addition  to  this  scraping  noise,  there  is  a 
metallic  sound  which  also  varies  according 
to  the  record  and  the  machine,  and  the  natu- 

25  ralness  of  the  voice  is  lacking  to  the  extent 
or  degree  of  the  metallic  sound. 

One  object  of  my  present  invention  is  to 
provide  a  needle  supporting  means  for  the 
sound   box    which   may   either   be   supple- 

30  mental  to  the  sound  box,  or  as  an  attachment 
thereto,  whereby  the  scraping  and  metallic 
sound  in  the  needle  is  very  greatly,  if  not 
wholly  reduced,  and  whereby  all  of  the  sound 
waves  of  the  record  are  more  perfectly  re- 

35  produced. 
Another  object  of  the  present  invention  is 

to  so  construct  the  supplemental  sound  box 
supporting  means,  that  it  can  be  readily  at- 

tached to  the  sound  boxes  now  commonly 
40  used. 

Another  object  of  my  invention  is  to  pro- 
vide means  for  making  the  reproduction  loud 

or  soft,  or  for  modifying  the  reproduction 
to  any  degree  between  maximum  loud,  and 

45  minimum  soft,  at  the  will  of  the  operator. 
A  further  object  of  my  present  invention 

is  to  accomplish   the  foregoing  results  by 
providing   a   yielding   sound   box   support, 
which  supports  the  box  independently  of  the 

50  diaphragm,  and  the  sound  waves  are  there- 
fore not  conveyed  to  the  diaphragm  through 

the  box  support,  as  is  the  case  where  the 
weight  of  the  box  comes  on  the  diaphragm. 
A  further  object  of  my  invention  is  to 

combine  a  particular  form  of  needle,  with  a  55 
yielding  sound  box  support  which  supports 
the  box  independently  of  the  diaphragm, 
and  the  sound  waves  are  therefore  not  con- 

veyed to  the  diaphragm  through  the  box 
support,  as  is  the  case  where  tiie  weight  of  60 
the  box  comes  on  the  diaphragm. 

In  the  accompanying  drawings,  Figure  1 
is  a  perspective  view  of  a  sound  box  with 
my  improvement  therewith,  the  same  being 
shown  in  connection  with  a  section  of  the  65 
record.  Fig.  2  is  an  enlarged  edge  view  of 
my  improvement  showing  a  section  of  the 
sound  box.  Fig.  3  is  a  perspective  view  of 
my  improvement  showing  the  parts  in  their 
relative  separated  positions.  Fig.  4  is  a  de-  70 
tached  view  of  an  ordinary  stylus  bar. 

Referring  now  to  the  drawings  in  which 
similar  reference  characters  refer  to  the 
same  parts,  1  is  a  sound  box  constructed  as 
now  in  common  use.  The  stylus  bar  2  of  75 
this  sound  box  is  provided  with  the  usual 
head  3  in  which  the  ordinary  needle  (not 
shown)  is  adapted  to  be  clamped  by  a 
thumb  screw  (not  shown)  which  passes 
through  a  screw-threaded  opening  4  in  the  80 
head  of  the  stylus  bar. 

My  present  improvement  comprises  a  sup- 
plemental  needle   supporting   frr.me   5    for 

the  sound  box.    As  here  shown  this  frame  is 
provided  with  two  curved  or  approximately  85 
semi-circular  arms  6  and  these  arms  tele- 

scope into  a  rubber  tube  7  which  forms  ap- 
proximately  a   circular   rubber   supporting- 

frame  which  embraces  or  encircles  the  pe- 
riphery of  the  sound  box  1.     The  approxi-   90 

mately  double  U  shaped  end  8  forms  the  head 
of  the  supplemental  supporting  frame.    Rig- 

idly or  firmly  secured  to  a  laterally  extend- 
ing portion  9  of  this  head  8  is  a  needle  sup- 

porting or  carrying  arm  or  member  10.    This  95 
lateral  portion  9  has  an  upturned  end   11 
which,  as  here  shown,  is  ring  shaped.     Fit- 

ting within  the  opening  of  this  ring  11  is  a 
rubber  ball  or  member  12  which  has  a  pe- 

ripheral groove  13  for  the  reception  of  the  ioo 
ring-shaped  member  11. 
A  screw-threaded  stem  14  has  one  end  15 
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screwed  into  the  opening  4  of  the  head  of 
the  stylus  and  is  preferably  provided  with 
an  intermediate  disk  or  flange  16  which  will 
rest  against  the  head  3  of  the  stylus  bar 

5  when  the  stem  14  is  screwed  into  position  in 
the  head.  The  opposite  and  longer  end  of 
the  screw-threaded  stem  passes  loosely 
through  an  opening  17  made  in  the  rubber 
ball  or  member  12,  the  inner  portion  of  the 

la  ball  fitting  or  resting  against  the  disk- 
shaped  portion  16.  A  thumb  nut  18  is 
screwed  upon  the  projecting  end  19  of  the 
screw-threaded  stem  14  and  a  celluloid  disk 
20  is  located  between  the  thumb  nut  18  and 

]5  the  outer  end  of  the  rubber  ball  12  for  the 
purpose  of  preventing  friction  and  wear 
between  the  nut  18  and  the  rubber  ball. 

A  star-shaped  needle  21  is  here  shown  as 
the  special  form  of  needle  that  is  carried  by 

20  the  needle  supporting  arm  10.  As  this  form 
of  needle  is  fully  shown  and  described  in 
my  Patent  No.  931,957  dated  August  24, 
1909  any  further  detailed  description  of  it 
here  is  unnecessary  to  enable  it  to  be  under- 

25   stood. 
From  the  foregoing,  attention  is  directed 

to  the  fact  that  the  sound  box  1  is  supported 
by  the  needle  through  the  encircling  supple- 

mental   frame    and    independently    of    the 
30  stylus  bar.  The  sound  waves  are  conveyed 

through  the  needle  to  the  portions  9  and  11 
through  the  rubber  ball  to  the  head  of  the 
stylus  bar.  In  this  way  the  scraping  of  the 
needle  on  the  record  is  so  cushioned  that  it  is 

35  practically  not  conveyed  to  the  stylus  bar 
and  thereby  not  conveyed  to  the  dia- 

phragm 22.  The  roughness  of  the  record 
which  causes  a  scraping  of  the  needle  is  not 
conveyed  to  the  diaphragm  because  it  is  so 

40  fine  that  it  is  completely  absorbed  by  the  ball 
through  which  all  sound  waves  are  conveyed 
to  the  diaohragm,  but  whether  this  be  true 
or  not,  I  find  that  this  scraping  noise  is  in 
this  construction  almost  wholly  cut  out  and 

45  therefore  is  not  conveved  to  the  diaphragm. 
On  the  other  hand,  I  find  that  the  recorded 
sound  waves  are  all  completely  conveyed  to 
the  diaphragm  and  that  the  reproduction 
of  the  sound  waves  is  much  more  perfect 

50  than  where  the  needle  supports  the  sound 
box  directly  through  the  stylus  bar  as  in  the 
sound  boxes  in  common  use.  Further  than 
this  by  means  of  the  adjustable  thumb  nut 
18,  the  rubber  ball  may  be  compressed  and 

55  thereby  the  loudness  of  the  tone  is  increased, 
or  it  can  be  turned  to  release  the  compression 
thereby  softening  the  tone  of  the  sound 
waves.  In  fact,  I  find  that  by  this  device 
the  sound  waves  can  be  modified  or  modu- 

60  lated  from  very  soft  to  loud,  or  to  any 
degree  between  very  soft  and  loud  to  suit  the 
operator. 

I  find  by  actual  tests  in  order  to  get  the 
full   advantage  of  this  improvement,   it  is 

65  necessary  to  use  a  star  type  of  needle  and 

that  the  full  benefit  of  the  invention  can  be 
obtained  only  with  that  type  of  needle.  I 
also  find  by  actual  test  that  to  get  the  best 
results,  it  is  necessary  that  the  rubber  mem- 

ber 12  be  of  approximately  spherical  shape.   70 
Having  thus  fully  described  mv  invention 

what  I  claim  and  desire  to  secure  by  Let- 
ters Patent  is: 

1.  The  combination  with  a  sound  box  of 
a  talking  machine,  of  a  supplemental  frame  75 
yieldingly  connected  therewith,  a  stylus  bar, 
a  needle  support  connected  to  the  frame, 
whereby  the  sound  box  is  supported  by  the 

needle  independently  of  the  stylus  bar",  and a  connection  between  the  needle  support  and  80 
the  free  end  of  the  stvlus  bar. 

2.  The  combination  with  a  sound  box  of  a 
talking  machine,  of  a  supplemental  frame 
yieldingly  connected  therewith,  a  stylus  bar, 
a  needle  support  connected  with  the  frame  85 
to   support  the   box  independently   of  the 
stylus  bar,  and  a  yielding  connection  be- 

tween the  needle  support  and  the  free  end 
of  the  stylus  bar. 

3.  The  combination  with  a  sound  box  of  a  on 
talking  machine,  of  a  supplemental  frame 
yieldingly  connected  with  the  box,  a  stylus 
bar,  a  needle  support  connected  with  the 
supplemental  frame  independently  of  the 

stylus  bar,  a  yielding  connection  between  the  0' 
needle  support  and  the  free  end  of  the  stylus 
bar,  and  means  for  regulating  the  tension  of 
the  last  said  yielding  means. 

4.  The  combination  with  a  sound  box  of 

a  talking  machine,  of  a  supplemental  sup-  100 
porting  frame  yieldingly  connected  there- 

with, a  stylus  bar,  a  needle  support  connected 
with  the  said  supplemental  frame,  a  rubber 
connection  between  the  needle  support,  and 
the  free  end  of  the  stylus  bar,  and  means  for  105 
compressing  and  releasing  the  tension  of  the 
rubber  connection  for  modifying  the  con- 

veyance of  the  sound  waves  to  the  stylus 
bar. 

5.  The  combination  with  a  sound  box  of  a  110 

talking  machine,  of  a  supplemental  support- 
ing frame  yieldingly  connected  therewith,  a 

stylus  bar,  a  needle  support  connected  with 
the  said  frame,  a  yielding  connection  be- 

tween the  needle  support  and  the  free  end  lis 
of  the  stylus  bar,  and  a  star  needle  carried  by 
the  free  end  of  the  needle  support. 

6.  The  combination  with  a  sound  box  of 

a  talking  machine,  of  a  supplemental  frame 
encircling  the  periphery  of  the  sound  box  120 
with  a  yielding  connection  between  the 
frame  and  the  sound  box,  said  supplemental 
frame  having  a  projecting  head  portion,  a 
stylus  bar,  a  needle  support  carried  by  the 
said  frame  head,  and  a  yielding  connection  125 
between  the  needle  support  and  the  free  end 
of  the  stylus  bar. 

7.  The  combination  with  a  sound  box  of 

a  talking  machine,  of  a  supplemental  sup- 
porting frame  encircling  the  periphery  of  130 
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the  sound  box,  the  encircling  portion  of  the 
frame  being  inclosed  within  a  rubber  sheath- 

ing which  intervenes  between  the  frame  and 
the  sound  box,  the  said  frame  having  a  pro- 

5  jecting  head  portion,  a  stylus  bar,  a  needle 
support  carried  by  the  head  portion,  a  yield- 

ing connection  between  the  yielding  support 
and  the  free  end  of  the  stylus  bar,  and 
means  for  regulating  the  tension  of  the 

10  yielding  support  for  the  purpose  described. 
8.  The  combination  with  a  sound  box  of 

a  talking  machine,  of  a  supplemental  sup- 
porting frame  encircling  the  periphery  of 

the  sound  box,  the  encircling  portion  of  the 
15  frame  having  a  yielding  portion  between  it 

and  the  sound  box,  the  said  frame  having  a 
projecting  head  portion,  a  stylus  bar,  a  nee- 

dle support  carried  by  the  head  portion,  and 
a  yielding  connection  between   the  needle 

20  support  and  the  free  end  of  the  stylus  bar. 
9.  The  combination  with  a  sound  box  of  a 

talking  machine,  of  a  supplemental  support- 
ing frame  encircling  the  periphery  of  the 

sound  box,  a  rubber  oheathing  for  the  en- 
2  5  circling  portion  of  the  frame  between  it  and 

the  sound  box,  a  stylus  bar,  a  needle  support 
carried  by  the  frame,  and  a  yielding  con- 

nection between  the  needle  support  and  the 
free  end  of  the  stylus  bar. 

so  10.  The  combination  with  a  sound  box  of 

a  talking  machine,  of  a  supplemental  sup- 

porting frame  encircling  the  periphery  of 
the  sound  box,  the  encircling  portion  having 
a  rubber  sheathing  intervening  between  it 
and  the  sound  box,  the  said  irame  having  a  35 
projecting  head  portion,  a  scylus  bar,  a  nee- 

dle support  carried  by  the  head  portion,  the 
head  portion  carrying  a  laterally  extending 
member,  a  rubber  ball  intervening  between 
the  laterally  extending  member  and  the  free  40 
end  of  the  stylus  bar,  and  means  for  regu- 

lating the  tension  of  the  rubber  ball. 
11.  The  combination  with  a  sound  box  of 

a  talking  machine,  of  a  supplemental  sup- 
porting frame  encircling  and  yieldingly  con-  45 

nected  with  the  periphery  of  the  sound  box, 
the  sound  box  having  a  stylus  bar  with  a 
free  end  projecting  therefrom,  a  needle  sup- 

port carried  by  the  supporting  frame,  a 
screw-threaded  stem  projecting  from  the  50 
free  end  of  the  stylus  bar  and  a  rubber  ball 
connection  between  the  needle  support  and 
the  screw-threaded  stem,  and  an  adjustable 
nut  on  the  stem  for  varying  the  tension  of 
the  rubber  ball  for  the  purpose  described.        55 

In  testimony  whereof  I  hereunto  affix  my 
signature  in  the  presence  of  two  witnesses. 

MINAED  A.  POSSONS. 

Witnesses : 
L.  M.  Kelly, 
F.  T.  Batchelok. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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